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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER
BASIN, 1913,

"AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 12 reports presenting results of
measurements of flow made en streams in the United States during
1913. Six of the reports for 1913 contain data for the year end-
ing September 30, and the other six for the calendar year, as indi-
cated in the table on page 6.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands, and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried
the following item and appropriations:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources:

Annual appropriations for the fiscal years ending June 80, 1895-1914.

. 7 $12, 500
1896, e e TR 20, 000
1897 t0 1900, inclusive. ... ... .. . i 50, 000
1901 t0 1902, inclusive. .. ... coir et 100, 000
1903 to 1906, inclusive..... .. ... ... ... ... il 200, 000
B907 e e et ieaetaaaaeaaaaaa- 150, 000
1908 t0 1910, inclusive. ... ..ot 100, 000
1911 t0 1914, inCluSIVe. c oottt i 150, 000

In the execution of the work many private and State organiza-
tions have cooperated, either by furnishing data or by assisting finan-
cially in collecting the data. Acknowledgments for cooperation of
the first kind are made in connection with the description of each
station affected and of the second kind on page 15.

Measurements of stream flow have been made at about 3,000
points in the United States and also at many points in small areas

in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
5



6 SURFACE WATER SUPPLY, 1913, PART 1V.

the Hawaiian Islands. On July 1, 1913, 1,388 gaging stations were
being maintained by the Survey and the cooperating organizations
in the United States, and during the year many miscellaneous dis-
charge measurements were made at other points. Inconnection with
this work, data were also collected in regard to precipitation, evapo-
ration, storage reservoirs, river profiles, and water power in many
sections of the country, and will be made available in the regular
water-supply papers from time to time.

PUBLICATIONS.

A report for each year has been prepared embodying the stream-
flow data collected during that year. An index to the reports con-
taining stream-flow measurements prior to 1904 has been published
as Water-Supply Paper 119. Circulars are also available giving
complete lists of the gaging stations maintained by the Survey to
date, and a list of the reports relating to the water supply of the
country.

Prior to 1901 gage heights and discharge measurements were pub-
lished in water-supply papers or bulletins, and estimates of monthly
discharge in annual reports; since 1901 both classes of data have
been published in water-supply papers, and they are now being pub-
lished in 12 parts, as shown in the following table:

Papers on surface water supply of the United States, 1913.

Part. | No. Title. Year used.
T | 851 | North Atlanticbasins........coccoecieeecnnsans Calendar year.
II| 352 Soll)ltl;nsAtlantic and eastern Gulf of Mexico
TIT | 353 | Ohio RIVErDaS e e enenceneneeeeneneereananes Year ending Sept. 30.
IV | 354 | St. Lawrence River basin..............c.ccooo.... Calendar year.
V| 38 Mpper Mississippi River and Hudson Bay basms Year ending Sept. 30.
356 issouri River basin..........c...ccoieioaian... Calendar year.

Vi
VIL | 357 | Lower Missxssxp&mver bagin....
VIII | 358 | Western Gulf exico basins. .-
IX | 359 | Colorado River basin.......... -...| Calendar yea
X! 360 | Great Basin...........coeoe... ..| Year ending Sept. 30.
XI | 361 | Pacific basins in California..... Do.
XII| 362 | North Pacific basings. ....coeeceeerrvnaciennnacnn Do.

. Year endlng Sept 30.

A list of reports containing stream-flow data is presented in the
following table:



PUBLICATIONS.

Stream-flow data in reports of the United States Geological Survey.

[A=Annual Report; B=Bulletin; WS=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt. 2.cceannn. Descriptive information only.......oocoveiaiiiii it e
11th A, pt. 2..caeeeee. Monthly discharge and descriptive information.................. 18%9 &o Sept.,
12th A, pt. 2. .ol foeans L4 T 18%; 9t1°. June 30,
13th A,pt.3.......... Mean discharge in second-feet............c.ooiiviiiiiaiiiiaias 18?; gté) Dec. 31,.
14th A, pt. 2... .| Monthly discharge (long-time records, 1871 to0 1893).............. 18%3 to Dec. 31,

B13l.....
16th A,
B140.)...

wg1
18th A, pt. 4. . 1000
WE15eeeeeeenennen...

20th A, pt.4 ... . ...
WS 35t039.
21st A, pt. 4.
W8 47 to 52.

WS 82t085.
WS89710100......
WS124t0135.........

WS 321 to 332a
WS 351 to 3626

~-| Mont

Descriptions, measurements, gage heights, and ratings

Descriptive information onl;

Descrig;tions measurements, gage heights, ratings,
discharge ('also many data covering earlier years).

Gage beights (also gage heights for earlier years).................

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years). 5

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas, . .

DO@thFﬁons, measurements, and gage heights, western Missis-
sippi River below junction of Missouri and Platte, and western

nited States.

Descriptions, measurements, ratings, and monthly discharge
(also somelong-time recor(is). .

Measuremments, ratings, and gage heights, eastern United States,
eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River and
western United States.

Monthly discharge (also for many earlier yeari)...._ ..............

Descri] thxl]s, h“;fasurements, gage heights, and ratings.

y discharge. .......cocoovienieiiiiiieiainesn

Descriptions, measurements, gage heights, and ratings

Mouthfy.discharge .............

Descrli]ghons, measurements, gag

Monthly discharge.............

93.
-| 1893 and 1894,

1895.

1896.
1895 and 1896.
1897.

1897.

o In preparation.

NoTE.—No data regarding stream flow are given in the 15th and 17th annual reports.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface water supply published from 1899 to
1913. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1913, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, 321, and 351, which contain records for the New
England streams from 1903 to 1913. Results of miscellaneous

measurements

are published by drainage basins.
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DEFINITION OF TERMS. 9

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below. '

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.

St. Paul, Minn., Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 302 Chamber of Commerce Building.
Salt Lake City, Utah, Federal Building.

Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., Federal Building.

San Francisco, Cal., 505 Custom House.

Los Angeles, Cal., Federal Building.

Santa Fe, N. Mex., Capitol Building.

Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications will be sent on appli-
cation to the Director of -the United States Geological Survey,
Washington, D. C.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or *dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-
feet per square mile; and (2) those which represent the actual
quantity of water, as run-off in depth in inches, acre—feeﬁ, and
millions of cubic-feet. The units used in this series of reports are
second-foot, second-feet per square mile, run-off in inches, acre-
foot, and millions of cubic-feet. They may be defined as follows:

“Second-foot” is an abbreviation for ‘‘cubic foot per second”
and is a unit for the rate of discharge of water flowing in a stream.
A second-foot is the rate of discharge of water flowing in a cbannel
of rectangular cross section, 1 foot wide and 1 foot deep, at an
average velocity of 1 foot per second. It is generally used as a
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fundamental unit from which others are computed by the use of
the factors given in the tables of convenient equivalents (p. 11).

“Second-feet per square mile’” is the average number of cubic
feet of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)” is the depth to which the dramage
area would be covered if all the water flowing from it in a given
period were conserved and uniformly distributed on the surface.
It is used for comparing run-off with rainfall, which is usually ex-
pressed in depth in inches.

An “acre-foot” is equivalent to 43,560 cubic feet and is the
quantity required to cover an acre to the depth of 1 foot. The
term is commonly used in connection with storage for irrigation work.

“Millions of cubic-feet” is a unit used to express quantities of
water stored in reservoirs and is most frequently used in studies of
flood control.

The following terms used in these reports are not in very common
use and may be defined as follows:

““Control,” ‘‘controlling section,” and ‘‘point of control” are terms
used to designate that cross section of the stream below the gage
which controls or regulates the height of the water surface at the gage.
It should be noted that the control may not be the same cross section
at all stages.

‘‘Discharge relation” is an abbreviation for the term ‘‘relation of
gage height to discharge.” /

The ‘‘point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the river .
would fall if there were no flow.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Discharge Run-off in depth in inches.

in second-
feet per

squaremile.; 1day. 28 days. 29 days. 30 days. 31 days.

0.03719 1.041 1,079 1.116 1.153

07438 2.083 2,157 2.231 2. 306

11157 3.124 3.236 3.347 3. 459

14876 4.165 4,314 4,463 4,612

18595 5,207 5.393 5.579 5. 764

22314 6.248 6. 471 6. 694 6.917

26033 7.289 7.550 7. 810 8.070

29752 8.331 8.628 8,926 9.223

33471 9.372 9,707 10.041 16.37

Nore.—For part of a month multiply the values for one day by the number of days.



CONVENIENT EQUIVALENTS.

Table for converting discharge in second-feet into run-off in acre-feet.

Discharge Run-off in acre-feet.
in
second- ‘

feet. 1 day. 28 days. 29 days. 30 days. 31 days.
1,983 55.54 57.52 59. 50 61. 49

3. 967 111.1 115.0 119.0 123.0

5.950 166. 6 172.6 178.5 184.5

7.934 222.1 230.1 238.0 246.0

9.917 2777 287.6 297.5 307.4

11.90 333.2 345.1 357.0 | 3689

13.88 388.8 402.6 416.5 430. 4

15. 87 444.3 460. 2 476.0 491.9

17.85 499.8 517.7 535.5 553. 4

Nore.—For part of 2 month multiply values for one day by the number of days.

11

Table for converting discharge in second-feet into run-off in millions of cubic feet.

Discharge Run-off m millions of cubie feet.
m
second-

feet. 1day. 28 days. 29 days. 30 days. 31 days.
0.0864 2.419 2. 506 2.592 2.678

L1728 4.838 5.012 5.184 5. 356

.2592 7.257 7.518 7.776 8.034

. 3456 9. 676 10. 024 10. 368 10. 712

. 4320 12. 095 12.530 12. 960 13. 390

.5184 14, 514 15. 036 15. 552 16. 068

. 6048 16. 933 17,542 18,144 18, 746

.6912 19. 352 20. 048 20. 736 21,424

L7776 2171 22. 554 23.328 24.102

NoTE.—For part of a month multiply values for one day by the number of days.

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901)

1 second-foot equals 38.4 Colorado miner’s inches. .

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gall
minute; equals 646,317 gallons for one day.

1 second foot for one year covers 1 square mile 1. 131 feet or 13.572 inches d¢

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day covers 1 square mile 0.03719 inch deep

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,670 second-feet)
day.

1,000,000,000 cubic-feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

lons per

bep.

for one

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equal 18.7 United States gallons per second.
100 California miner’s inches for one day equal 4.96 acre-feet.

100 Colorado miner’s inches equal 2.60 second-feet.

100 Colorado miner’s inches equal 19.5 United States gallons per second.
100 Colorado miner’s inches for one day equal 5.17 acre-feet.

100 United States gallons per minute equal 0.223 second-foot.

100 United States gallons per minute for one day equal 0.442 acre-foot.-
1,000,000 United States gallons per day equal 1.55 second-feet.

1,000,000 United States gallons equal 3.07 acre-feet.
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1,000,000 cubic feet equal 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1inch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: Sec.—ft.)(lfi.ll 1n feet net horsepower on water

wheel realizing 80 per cent of theoretical power.
EXPLANATION OF DATA.

For each regular current-meter gaging station the following data
are given: Description of the station, list of discharge measurements,
table of daily gage height, table of daily discharge, table of monthly
and yearly discharge and run-off. For stations located at weirs or
dams the gage-height table is usually omitted.

In addition to statements regarding the location and installa-
tion of current-meter stations, the descriptions give information in
regard to any conditions which may affect the constancy of the
relation of gage height to discharge, covering such points as ice,
logging, shifting channels, and backwater; also information regard-
ing diversions which decrease the total flow at the measuring section.
Statements are also made regarding the accuracy of the data.

The table of daﬂy gage height shows the daily fluctuations of the
surface of the river as found from the mean of the gage readings
taken each day, usually in the morning and in the evening, though
at many stations only one reading is made each day. At a com-
pamtwely few stations automatic gages are used, some of which
give a continuous record of river stage in the form of an hydro-
graph, and others a record printed at regular intervals, from which
the mean daily gage height can be computed. The gage height
given in the table represents the elevation of the surface of the
water above the zero of the gage. All gage heights affected by the
presence of ice in the streams or by backwater from obstructions
are published as recorded, with suitable footnotes. The rating
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table is not applicable for such periods unless the proper corrections
to the gage heights are known and applied. Attention is called to
the fact that the zero of the gage is placed at an arbitrary datum
and has no relation to zero flow or the bottom of the river. In gen-
eral the zero is located somewhat below the lowest known flow, so
that negative readings shall not occur.

In the tables of daily gage height the use of zeros in the hundredths
place indicates the limits of accuracy to which the gage was read and
to which the mean daily gage height was' computed. If a gage is read’
to tenths or half-tenths once a day or to tenths twice a day no zeros
appear in the hundredths place for any stage. If the gage is read to
half-tenths twice a day or to quarter-tenths or hundredths, regardless
of the number of readings a day, the gage heights are published to
hundredths, and zeros appear in the hundredths place, below a certain
limiting stage. This limiting stage is so selected that the average
error in the mean daily discharge, resulting from not using the mean
daily gage height to hundredths above that stage, shall not be greater
than 2 per cent. For automatic gages the allowable average error of
the daily discharge has been taken as 1 percent. The selection of the
percentage is arbitrary, but it should be noted that the maximum error
will in all cases be twice the average error. In like manner half
tenths are used from the hundredths limit to another higher limit,
above which only tenths are used. It is the aim to have the gage-
height observations at each gaging station recorded to the degree of
refinement required by the above-described method of use, but in
practice it is found necessary, in order to avoid confusion in the gage
observer’s record, to have the observations for all stages recorded to
the degree of refinement required for low stages, which usually
necessitates readings to hundredths of a foot.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the tables of daily
gage height and daily discharge by plotting gage heights in feet as
ordinates and discharge in second-feet as abscissas.

The table of daily discharge determined from the rating table gives
the discharge in second-feet corresponding to the mean of the gage
readings observed each day.

The base data for the tables of monthly discharge presented in this
report, unless otherwise stated in the description of the station, have
been -collected by the methods commonly used at current-meter
gaging stations and described in standard textbooks.
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In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of ‘‘Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The column
headed ‘‘Mean” is the average flow in cubic feet for each second-foot
during the month. On this the computations for the remaining col-
umns, which are defined on pages 9 and 10, are based.

Plate I shows typical gaging stations. Plate IT shows current
meters used in the work.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends on the permanence of the
relation between discharge and stage and on the accuracy of observa-
tion of stage, measurements of discharge, and interpretation of data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to
the daily discharge tables, stating the probable accuracy of the rating
curves used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating curves ‘‘well defined” indicates, in
general, that the rating is probably accurate within 5 per cent;
““fairly well defined,” within 10 per cent; ‘‘poorly defined’’ or ‘‘ap-
proximate,” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the monthly discharge table does not apply
to the maximum or minimum nor to any individual day, but to the
monthly mean. It is based on the accuracy of the rating, the proba-
ble reliability of the observer, the number of gage readings per day,
the range of the fluctuation in stage, and knowledge of local condi-
tions. In this column A indicates that the mean monthly flow is
probably accurate within 5 per cent; B, within 10 per cent; C,
within 15 per cent; D, within 25 per cent. Special conditions are
covered by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of run-
off in inches may be subject to gross errors which result from including
in the measured drainage area large noncontributing districts or
omitting estimates of water diverted for irrigation or other use. On
this account the computations of ““second-feet per square mile”” and
“run-off, depth in inches”” have not been made for stations draining
areas having an annual rainfall of less than 20 inches, nor for those
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stations draining areas of over 20 inches of rainfall for which it is
believed that the computations would be uncertain and misleading
because of the presence of large noncontributing districts in the
measured drainage area, of omitting estimates of water diverted for
irrigation or other use, or of artificial control or unusual natural con-
trol of the flow of the river above the gaging station. All values of
“second-feet per square mile” and “run-off, depth in inches” pre-
viously published by the Survey should be used with extreme caution,
and such values in this report should be used with care because of
possible inherent sources of error not known to the Survey.

In general the base data collected each year by the Survey engineers
are published, not. only to comply with the law, but also to afford any
engineer the means of examining and adjusting to his own needs the
results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The deter-
minations of daily discharge alow more detailed studies of the varia-
tion in flow by which the period of deficiency may be determined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such
adjustments for earlier years as may seem necessary.

COOPERATION.

The work in Minnesota during 1913 has been carried on in coopera-
tion with the State drainage commission, George A. Ralph, chief
engineer, under the terms of an act of the legislature of 1909 as
embodied in joint resolution 19, which reads as follows:

Whereas the water supplies, water powers, navigation. of our rivers, drainage of our
lands, and the sanitary condition of our streams and their watersheds generally form
one great asset and present one great problem: Therefore be it

Resolved by the house of representatives, the senate concurring, That the State drainage
commission be, and is hereby, directed to investigate progress in other States toward
the solution of said problem in such States, to investigate and determine the nature
of soil problem in this State.

Assistance has been rendered by the Oliver Iron Mining Co., which
paid the salary of the observer on Menominee River near Iron
Mountain.

The gaging stations on Wolf River in the Menominee Indian
Reservation were maintained in cooperation with the Office of
Indian Affairs, under an allotment made available January 1, 1913.

The gaging station on Escanaba River near Escanaba, Mich.,
has been maintained in cooperation with the Geological Survey
of the State of Michigan.
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Work in the State of New York has been conducted under coopera-
- tive agreements with John A. Bensel, State engineer and surveyor,
and since July 1, 1911, with the division of inland waters of the
State conservation commission.
The work in Vermont during 1913 has been done in cooperation
“with the State of Vermont, Allen M. Fletcher, governor.

DIVISION OF WORK.

The field data in the Lake Superior and part of Lake Michigan
drainage basins were collected under the direction of W. G. Hoyt,
district engineer, by S. B. Soulé and B. J. Peterson.

The field data in the Lake Michigan, Lake Huron, and Lake Erie
drainage basins were collected under the direction of A. H. Horton.

The field data in the St. Lawrence drainage basin in New York and
Vermont were collected under the direction of C. C. Covert, by
O. W. Hartwell, G. H. Canfield, C. S. De Golyer, Frank Weber,
J. G. Mathers, R. S. Barnes, G. J. Liyon, and W. S. Easterly.

The ratings, special estimates, and studies of the completed data
for stations outside of New York and Vermont were made by B. J.
Peterson under the direction of H. J. Jackson, and by W. G. Hoyt.

The computations were made under the direction of B. J. Peterson
by M. I. Walters, J. H. Morgan, and E. D. Burchard.

The ratings, special estimates, and studies of the completed data
for stations in New York and Vermont were made by C. C. Covert
and O. W. Hartwell. The computations were made under the
direction of O. W. Hartwell, by C. S. De Golyer, Frank Weber, R. S.
Barnes, and W. S. Easterly.

The report was edited by Mrs. B. D. Wood.

GAGING-STATION RECORDS.
STREAMS TRIBUTARY TO LAKE SUPERIOR.

POPLAR RIVER AT LUTSEN, MINN.

Location.—In sec. 34, T. 60 N., R. 3 W., about 800 feet above mouth of river.

Records available.—May 6 to November 4, 1911; August 22, 1912, to December 31,
1918.

Drainage area.—144 square miles.

Gage.—Staff gage bolted to rock wall on right bank, in a pool between two distinct
falls; installed August 26, 1912, Gage used May 6 to November 4, 1911, was a
staff about 400 feet above mouth of river.

Control.—Crest of falls below gage. Channel solid rock.

Discharge measurements.—Made by wading.

Point of zero flow.—Approximately at gage height 0.35 foot.

Winter flow.—Discharge relation affected slightly by ice. Measurements and fre-
quent gage observations to determine the winter flow.
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STREAMS TRIBUTARY TO LAKE SUPERIOR.
Discharge measurements of Poplar River at Lutsen, Minn., in 1913.
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Daily discharge, in second-feet, of Poplar River at Luisen, Minn., for 1913.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
168 139 100 70 A 33 78 99
150 148 83 58 32 34 73 97
150 150 71 50 30 32 71 92
159 150 65 47 32 39 67 72
150 150 132 40 47 280 6 67
141 252 179 35 44 360 7c 66
119 265 150 32 37 325 0 62
113 228 143 37 33 295 66 80
100 202 134 42 31 265 66 60

89 190 122 35 31 240 66

80 150 100 34 10 310 62 58

89 141 168 34 39 280 60 54

97 136 202 34 34 215 80 50

99 139 168 34 28 168 58 50
122 132 139 32 25 |- 150 55 49
190 126 119 31 25 136 50 48
202 124 108 29 24 118 48 47
190 118 93 29 23 106 48 46
168 132 80 27 22 99 49 42
143 150 80 28 26 99 55 40
190 136 73 5 29 85 61 39
295 122 66 8 28 80 71 a38
280 113 59 60 28 78 80 36
240 99 53 54 31 2 50 32
190 89 50 40 55 8 71 27
168 80 50 33 73 102 62 31
169 108 50 29 62 113 55 34
150 159 47 32 49 99 49 34
150 146 43 44 37 89 72 37
150 122 39 39 a 35 83 89 37
148 |........ 53 - 20 PR, 80 |.eeennnn 2B

e Interpolated.

Nore.—Discharge computed from a fairly well defined rating curve.
Dischar%g estimated, because of ice, from gage heights, two discharge measurements, observer’s notes,

and climatologic recorés, as follows:

Jan. 1 to 31, 10 second-feet; Feb. 1 to 28, 9 second-feet; Mar. 1 to 31, 8 second-feet.

Monthly discharge of Poplar River at Lutsen, Minn., for 1913.

[Drainage area, 144 square miles.]

Discharge in second-feet. Run-off
(depth in 3
Month, Por | 10ches on ::gccu
. . drainage Y-
Maximum. | Minimum. | Mean, s%\}lgs area).
............ 10 0.069 0.08 | C.
.- 9 . 062 .06 | C.
............. 8 . 056 .06 C.
430 144 1.00 112 | B.
205 156 108 1.24 | A,
265 147 1.02 1.14 | A
202 97.4 676 .78 | Al
78 41.2 .286 .33 | B.
73 35.5 . 247 281 Al
360 32 147 1.02 1.18 | B.
89 48 63.3 . 440 .49 | B.
99 27 515 .358 .41 | B.
430 |oneennnaon 76.0 .528 .17

NortE.—See footnote to table of daily discharge.

BEAVER BAY RIVER AT BEAVER BAY, MINN.

Location.—At bridge at Beaver Bay, a few hundred yards above mouth of river.
Records available.—July 26, 1911, to December 31, 1913.

Drainage area.—120 square miles.
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Gage.—Chain gage on steel highway bridge, April 22, 1912, at same section and datum
as staff gage used July 26, 1911, to April 9, 1912. Gage read once daily to quarter-
tenths. Limits of use: Hundredths below 2.0, half-tenths from 2.0 to 3.0, and
tenths above 3.0 feet.

Control.—Permanent; solid rock. .

Winter flow.—Affected by ice. Measurements made to determine winter discharge.

Regulation.—None.

Accuracy.—At times 0f exceptionally high sea on Lake Superior a bar is formed
which causes backwater at the gage, lasting as long as the high sea is running.
When the lake becomes normal the water washes through the bar and the regular
rating curve applies. The discharge rating curve used for 1913 differs above 87
second-feet (gage height 2.0 feet) from that used for 1912. The rating curve for
1913 applies to 1912, and estimates of discharge for that year as published in Water-
Supply Paper 324 should be revised to new rating curve, which gives the smaller
discharge. The maximum difference between the two curves is about 10 per
cent and occurs at gage height 2.6 feet.

Discharge measurements of Beaver Bay River at Beaver Bay, Minn., in 1913.

Date. Hydrographer. h(e}iﬁlet. ch];li?g-e.
Feet. Sec.-ft.

Jan. l4e 0.47 2.1
June 115 2.66 189
11¢] 2.65 188

a Complete ice cover at gage bridged across the stream, not touching the water surface,
b Measurement made from a boat at a section about 700 feet below gage.
¢ Measurement made from a boat at a section about 200 feet below gage.

Daily gage height, in feet, of Beaver Bay River at Beaver Bay, Minn., for 1913.

[Louis Lorntson, observer.)
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

2.8 2.95| 1.75| 1.98| 0.92| 1.42| 1.97 2.35

" 2.9 3.0 1.50 | L.73 821 L44) L77 2.3

.8 3.0 2.8 1.35 | 1.43 .90 | 1.47 ) 1.72 2.2
.9 2.9 2.6 1,50 | 1.33} 150| 3.2 1.67.] 2.0

1 2.8 4.0 2.65{ 1.03| L77| 4.6 1.87 1.9

2.3 2.7 4.7 2.8 .01 1.72 ] 4.2 1.77 1.87 °

2.5 2.5 4.8 |e2.4 103 L97| 4.0 1.72 1.82

1921 2.4 4.0 2.5 103} L77| 3.9 1.92 2.7
1.50 | 2.3 3.7 2.6 .98} 142 3.7 1.72 2.45
1151 2.2 2.9 |eeeen.s 1.08] 2.25( 5.4 1.92 1.67
2.0 2.0 2.6 1131 2.7 4.9 2.25 1.62
3.0 2.2 2.4 |. 1.38 | 2.45| 4.3 1.7 1.52

3.5 2.25| 2.2 |. 1.43 | 2.1 3.9 1.57 1.37 .

4.1 2.25 | 2.2 1.33 | 2.1 3.5 1.42 1.32
5.5 3.2 2.2 2,65 1.23| 1.72| 3.3 1.32 .27
6.7 3.5 1.98 | 2.8 1.13] 152 2.9 1.32 1.22
7.0 3.3 19 2.9 981 1.30| 2.5 1.37 1.17
7.0 2.9 170 2.7 .13} L12| 2.2 1.42 1.12
5.9 2.65| 2.3 2.3 1.13 .92 1.95| 1.47 1.17
5.2 2.7 2.6 2.2 1.53 1 1.12 | 2.0 1.62 1.42
5.0 4.6 2.3 1.98 1 1.55 | 1.72| 2.056 ] 1.8 1.92
4.9 4.7 2.2 2.1 2.2 1.62 | 195 1.92 1.82
4.9 4.2 1.90 l.ég 2.3 132} 1.9 2.05 1.42
5.2 3.5 1.82 | 1. 1.73] 1.42§ 1.9 1.97 1.22
5.0 3.2 1.65 | 1.48| 1.33| .97 19 2.0 .97
3.8 2.8 1.80 | 148 1L08( 2.25{ 2.5 1.92 1.67
3.5 2.6 2.05| 1.48) 1.03| 2.1 2.3 1.87 1.57
3.2 2.55 | 2.4 1.73] 1.13| 2.05| 195 L774.......
2.95 | 2.4 2.25| 1.38| 105 1.95| 2.15| 1.82 1.67
2.8 2.5 1,98 128 1.05| 162 2.0 1.97 |.......
....... 8.0 [.cee.o] 2.5 103 .......0 LT75.......] 117

Nore.—Discharge relation affected by ice Jan. 1 to about Apr. 5, and about Dec. 26-31.
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Daily discharge, in second-feet, of Beaver Bay River at Beaver Bay, Minn., for 1913.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
230 270 63 85 19 39 84 132
. 255 285 44 61 16 40 65 124
285 230 36 40 18 42 61 110
255 180 4 34 44 350 57 87
230 675 192 22 65 945 74 7
205 990 230 21 61 765 65 74
160 | 1,040 140 22 84 675 61 69
140 675 160 22 65 630 205
124 545 180 20 39 545 61 150
110 255 180 24 117 | 1,300 79 75
87 180 180 26 205 | 1,080 117 53
110 140 190 37 150 810 59 45
117 110 190 40 98 630 49 36
117 110 190 34 98 465 39 34
110 192 30 61 385 34 32
465 85 230 26 45 255 34 30
385 77 255 20 33 160 36 28
255 59 205 26 26 110 39 26
192 124 124 26 19 82 42 28
205 180 110 46 26 87 53 39
945 124 85 48 61 92 69
990 110 98 110 53 82 79 69
765 77 75 132 34 77 92 39
465 69 55 61 39 77 84 30
350 55 43 34 84 77 87 20
67 43 24 117 160 79 20
180 92 43 22 98 124 74 20
170 140 61 26 92 82 65 20
140 117 37 23 82 104 69 20
160 85 32 23 53 87 84 20
285 1..eenen 104 22 |iiioanan 63 [-.oenenn 20

NotEe.—Discharge computed from a rating curve well defined below 285 second-feet (gage height 3.0 feet)
and 1poorly defined above that point. Discharge July 10-14 estimated. Discharge estimated, because of
ice, from gage heights, one discharge measurement, observer’s notes, climatologic records, and discharge
of adjacent areas, as follows: Jan. 1-31, 3 second-feet; Feb. 1-28, 1 second-foot; Mar. 1-31, 2 second-feet, vary-
ing from about 1 to 4 second-feet; Apr. 1-5, 50 second-feet; Dec. 26-31, 20 second-feet. See “Accuracy” in
station description, .

Monithly discharge of Beaver Bay River at Beaver Bay, Minn., for 1913.
[Drainage area, 120 square miles.]

Discharge in second-feet. Run-off
depth in
Month. Per gnc 18 on ‘gg}l"
Maximum. | Minimum. | Mean. | square d’:‘rﬂ:%e
- mile. N
a3 0.025 0.03 | C.
al .0083 .009 | C.
a2 017 .02 | C.
660 5.50 6.14 | C.
289 2.41 2.78 | B.
242 2.02 2.25 | B.
123 1.02 1.18 | B.
38.3 .319 .37 | A
66. 7 . 556 .62 | A,
336 2.80 3.23 | B.
65.7 548 .61 | A,
57.8 .482 56 | B.
2,020 157 1.31 17.80

. e Estimated.
NortE.—See footnote to table of daily discharge.

ST. LOUIS RIVER NEAR THOMSON, MINN.

Location.—In sec. 11, T. 48 N., R. 16 W., just below tailrace of the Great Northern
power house, 3 miles east of Thomson. ’

Records available.—October 5, 1909, to December 31, 1913.

Drainage area.—3,420 square miles.

79 .
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Gage.—Chain gage read four times each day (except Sunday), at 8 and 11 a. m., 2
and 5 p. m.; average of four readings taken as the mean for the day. Limits of
use: Hundredths below 0.0, half-tenths from 0.0 to 1.5, and tenths above 1.5 feet.

Control.—Practically permanent at low stages; at high stages may shift slightly.

Discharge measurements.—Made from cable 1,500 feet below gage.

Winter flow.—During January, February, and March ice renders the gage heights
useless as indication of discharge. Flow for these months estimated from amount
of water passing through turbines of Great Northern Power Co.

Regulation.—The flow at the station is to a certain extent regulated by reservoirs
above. The dam at Thomson is designed to hold 24 hours’ supply of water for
the power plant, and logging dams control the discharge from a large part of the
entire area above the station. Gage heights show considerable fluctuations
caused by operation of turbine gates at power plant, which is operated on a 24-hour
schedule though with varying load.

Accuracy.—Open-water estimates subject to errors due to fluctuation in stage caused
by operation of power plant. Daily range in stage is not great, however, and it
is believed that errors will compensate for a month, so that the monthly averages
should be accurate within 10 per cent. Accuracy of records furnished by the
power company not known.

Cooperation.—Gage heights throughout the year and records of flow when ice affects
discharge relation furnished through courtesy of Great Northern Power Co.,
Duluth. .

Discharge measurements of St. Louis River near Thomson, Minn., in 1913.

Gage Dis-
Date. Hydrographer. I eiz%t. charge.
Feet. Sec.-ft.
Apr. 16 | 8. B. 80Ulb. cenoeenii e iieeeeieee e 3.32 4,130
Sept. 9| B.J. PolersOn...uuuneeen e 2.18 2,350

Daily gage height, in feet, of St. Louts River near Thomson, Minn., for 1913.

Day. Apr. | May. | Jume. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

0.4 4.7 4.2 3.5 2.6 1.8 1.7
.55 4.3 3.4 3.0 2.7 1.9 1.7
N 4.1 3.5 3.1 2.3 2.1 1.8
.7 4.6 4.0 2.9 2.3 2.2 1.7
1.2 3.9 3.7 3.6 2.0 2.1 1.8
1.5 3.9 4.4 4.2 2.0 [ooeemii]eannanns 2.0 1.6
1.8 3.3 5.5 4.4 L6 j........ 4.0 1.9 1.6
2.0 feeeurn.. 5.0 5] 1.7 2.3 42| 20 1.1
2.2 3.2 5.5 3.3 1.8 2.6 4.7 L8 |........
2.2 3.6 4.6 3.0 1.7 2.5 4.7 1.7 1.1
2.1 3.5 4.6 2.8 1.7 2.7 4.9 1.8 1.35
2.2 2.8 4.4 3.2 1.8 2.5 4.7 1.6 1.25
2.4 2.5 4.1 3.8 1.5 2.6 4.4 1.5 1.25
2.8 2.7 3.8 4.7 1.5 2.5 4.5 1.45 1.15
3.0 3.3 3.8 4.3 1.4 2.5 4.1 1.8 ‘1.1
3.2 3.1 3.3 40........ 2.1 3.9 1.5 1.1
3.6 4.1 2.9 5.1)........ 1.9 3.9 1.5 .95
3.5 5.3 2.6 59| 1.68 1.8 3.4] 1.35 .8
3.5 4.5 2.6 5.9 1.3 1.8 3.2 1.6 .78
3.4 4.5 2.8 5.6 1.3 1.5 2.8 1.4 .6
3.4 5.4 2.9 5.0 1.3 1.4 2.7 1.45 .4
3.5 5.7 2.8 4.7 1.2 |........ 2.4 1.4 .6
3.9 5.9 3.3 4.2 1. 1.2 2.2 1.8 .65
3.9 5.1 2.5 3.8 1. 1.2 2.4 1.8 .6
5.5 5.5 2.8 3.5 1. 1.2 2.3 1.8 .4
5.6 4.6 2.8 3.1 1. 1.6 2.4 1.6 .4
5.4 4.7 2.9 3.3 1.6 2.4 1.8 .35
5.4 3.9 3.8 3.4 1. 1.7 2.4 L6 [....... .
5.8 5.2 3.7 3.0 1.7 2.3 1.7 .5
5.2 3.8 3.1 3.1 1.8 2.3 1.7 .6
........ 4.1 ... 2.7 1.8 ]........ .6
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Daily discharge, in second-feet, of St. Louis River near Thomson, Minn., for 1913.

Day. Jan. | Feb. | Mar. | Apr. [ May. | June. | July. | Aug. [ Sept. | Oct. | Nov. | Dec.
| VT 335|350 370 530 5,910 | 4,440 | 2,910 |.......| 1,720 | 1,830 | 1,720
2 aieainnn 33| 346 366| 635 6,140 | 4,250 | 3,540 1,950 | 1,720
B erainn 367 317| 354| 74015, 4,440 2,200 | 1,830
4, 373) 325| 366 780 6,840 | 5,470 2,340 | 1,720
Beeeeananns 356§ 318 337 1,180 | 5,260 | 4,840 2, 1,830
[ 344 311 373 | 1,500 [ 5,260 | 6,370 | 5,910 | 2,070 |....... 14,260 [ 2,070 { 1,610
Teeeeeeanaanann 3241 340 | 375)|1,830 | 4,060 | 9,150 | 6,370 | 1,610 |....... 5,470 | 1, 1,610
- . 3281 323 | 3772070 3,970 | 7,850 | 4,440 | 1,720 | 2,480 | 5,910 | 2,070 | 1,090
R 360 | 374 2,340 | 3,880 | 9,150 | 4,060 | 1,830 | 2,910 | 7,080 | 1,830 |« 1,090
0. 310 330 345 92,340 | 4,640 | 6,840 | 3,540 | 1,720 | 2,760 | 7,080 | 1,720 | 1,090
L 315 346 353 | 2,200 | 4,440 | 6,840 | 3,220 | 1,720 { 3,060 { 7,590 | 1,830 | 1,340
1200 218 | 358 | 317 2,340 | 3,220 | 6,370 | 3,880 | 1,830 | 2,760 | 7,080 | 1,610 | 1,230
18 ... 327 | 354 | 351 |2,620 2,760 | 5,690 | 5,050 | 1,500 | 2,910 | 6,370 | 1,500 | 1,230
4. 3261 366 332|3,220 | 3,060 | 5,050 | 7,080 | 1,500 | 2,760 | 6, 1,440 | 1,140
o, 328 | 388 | 355 3,540 | 4,060 | 5,050 | 6,140 | 1,390 | 2,760 | 5,690 | 1,830 | 1,090
16ecenennnnnns 336| 403] 39213,880 3,710 | 4,060 | 5,470 la1,490 | 2,200 | 5,260 | 1,500 | 1,000
17 il 2 402 321 | 4,640 | 5,690 | 3,380 | 8,110 |1,600 | 1,950 | 5,260 | 1,500 955
18 i 348 | 411 | 339 | 4,440 | 8,630 | 2,910 |10, 1,700 | 1,830 | 4,250 | 1,340 820
19, 345 | 425 | 338 | 4,440 | 6,600 | 2,910 {10, 1,280 | 1,830 | 3,880 | 1,610 780
20 nnann. 336 | 449 | 340 4,250 | 6,600 | 3,220 { 9,410 | 1,280 | 1,500 | 3,220 | 1,390 670
) S 338 | 4,250 | 8,890 | 3,380 | 7,850 | 1,280 | 1,390 | 3,060 | 1,440 530
22 . 301 | 4,440 | 9,670 | 3,220 | 7,080 | 1,180 | 1,280 | 2,620 | 1,390 670
B 351 | 5,260 |10,200 | 4,060 | 5,910 | 1,180 | 1,180 | 2,340 | 1,830 705
4. .. 342 | 5,260 | 8,110 | 2,760 | 5,050 | 1,180 | 1,180 | 2,620 | 1,830 670
25 eianns 303 | 9,150 | 9,150 | 3,220 | 4,440 | 1,280 | 1,180 | 2,480 { 1,830 | 530
b 332 | 9,410 | 6,840 | 3,220 | 3,710 | 1,500 | 1,610 | 2,620 | 1,610 530
27l Ll 313 | 8,800 | 7,080 | 3,380 | 4,060 1,610 | 2,620 | 1,830 500
- S, 316 | 8,890 | 5,260 | 5,050 | 4, 1,720 | 2,620 | 1,610 | @550
29 .. 327 | 9,930 | 8,370 | 4,840 | 3, 1,720 | 2,480 | 1,720 600
F 303 | 8,370 | 5,050 | 3,710 | 3, 1,830 | 2,480 | 1,720 670
1 SRR 380 |....... 5,690 |.......| 3, veeeen-] 1,830 |....... 670

e Discharge interpolated.

Norte.—Daily discharge computed from a mtingocm've well defined between 530 and 10,400 second-feet
%a,ge heights 0.4 and 6.0 feet). Discharge Jan. 1 to Mar. 31, furnished by the Great Northern Power Co.

ischarge Aug. 27 to Sept. 7, estimated by comparison ‘with rainfall records as follows: Aug. 27-31, 1,500
second-feet; Sept. 1-7, 1,800 second-feet.

Monthly discharge of St. Louts River near Thomson, Minn., for 1913.
[Drainage area, 3,420 square miles.)

Discharge in second-feet. (g“ntf T
epth in
Month, Per | incheson ‘:‘g“y.‘
Maximum. | Minimum. | Mean. | square v o
mile, .
373 21, 329 0. 0.11
488 311 377 110 .1
393 301 348 .102 12
50| 400] 118 132]B.
10,200 2,760 | 6,000] 1.75 ;
9,150 2760 40| 143 160|B
10, 200 3,060 5,340 1.56 1.80 | B.
! 1180 | 1,600 494 .57 | B.
3, 1,180 1,970 .576 . .
7,59 T o] 115 1.33 | A,
2,340 1340] 1,750 1512 .57 | A
1,830 1,040 . 358
10,200 28| 2,660 718 10.54

NoTE.—See footnote to table of daily discharge.
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WHITEFACE RIVER BELOW MEADOWLANDS, MINN.

Location.—About 2} miles below gaging station on Whiteface River at Meadowlands.
half a mile below the beginning of decided rapids, and about 10 miles above con-
fluence of Whiteface and St. Louis rivers.

Records available.—April 28, 1912, to December 31, 1913.

Drainage area.—446 square miles.

Gage.—Chain gage attached to two trees on left bank read daily, morning and evening,
to quarter-tenths. Limits of use: Half-tenths below 3.5 and tenths above 3.5 feet.

Control.—Heavy gravel and rocks; probably permanent.

Discharge measurements.—Made by wading or from the highway bridge in sec.
14, T. 53 N., R. 19 W, near the gage of the abandoned station on Whiteface River
at Meadowlands.

Winter flow.—Affected by ice; observations discontinued.

Regulation.—The flow is controlled to a large extent by logging dams above. The
operation of gates at these dams causes fluctuations in gage heights amounting to
several feet at the gage section. Few logs lodge below the station, so that back-
water from logs is seldom present.

Accuracy.—Estimates good except as affected by ice.

Discharge measurements of W hiteface River below Meadowlands, Minn., in 1913.

Date. Hydrographer. hgizﬁ;. chl;.risg-e.

Feet. Sec.ft.
825

June 4| W. G, Hoyt 4.19 694

Sept. 11 | B. J. Peterson....

Daily gage height, in feet, of W hiteface River below Meadowlands, Minn., for 1913.
[A. A. Jochim, observer.]

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. Dec.
3.7 4.2 3.8 3.3 2.4 3.15 3.7 3.0
4.0 4.0 3.6 3.25 2.45 3.15 3.35 3.0
4.0 4.4 3.4 3.2 2.35 3.15 3.3 3.05
4.0 4.2 3.35 3.1 3.8 3.6 3.2 3.05
4.0 4.2 4.0 3.0 4.6 4.4 3.15 3.0
3.3 5.9 4.6 2.9 4.5 4.9 3.2 2.95
3.8 6.2 4.7 2.85 4.4 5.1 3.2 2.9
3.9 6.1 4.7 2.85 4.2 5.2 3.15 3.2
4.0 6.1 4.4 2.8 4.0 5.1 3.0 foeeeeno.
2.45 6.5 4.2 2.8 3.8 5.2 3.2 Jeeeeen..
2.4 6.1 4.1 2.8 4.2 5.5 3.5
3.1 5.9 4.3 2.75 4.0 5.3 3.3 |-
2.5 3.6 4.9 4.5 2.8 3.9 5.1 3.15 (.
2.5 3.0 4.4 4.5 2.8 3.8 5.0 3.1 |
2.4 2.7 4.4 4.4 2.75 3.6 4.8 3.05 |.
2.7 4.1 4.2 4.9 2.75 3.5 4.5 2.8
3.2 4.9 4.0 5.3 2.8 3.35 4.3 2.8
3.7 4.8 3.8 5.2 2.8 3.25 4.1 2.8
4.0 5.0 3.7 5.0 2.75 3.15 3.9 2.9
4.1 5.0 3.8 4.8 2.75 3.1 3.8 3.2
4.1 5.0 3.7 4.6 2.7 3.05 3.6 2.95 1.
3.9 5.7 3.6 4.4 2.7 2.9 3.5 3.1
3.8 5.2 3.5 4.2 2.8 2.85 3.5 2.95
4.0 5.2 3.35 4.0 2.8 2.9 3.4 2.8 1|.
4.5 4.8 3.3 3.8 2.8 3.0 3.35 2,95
4.5 4.8 3.3 3.8 2.75 3.25 3.45 3.1
4.8 4.6 3.7 3.7 2.7 3.25 3.6 | 3.0
5.2 3.3 3.8 3.6 2.6 3.25 3.5 2.9
4.4 3.3 3.8 3.5 2.6 3.2 3.4 2.95
4.0 3.5 3.8 3.4 2.55 3.15 3.45 3.0
4.0 feeeen.n. 3.35 26 (eeeeenn. 3.6 [.ceee.n.
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Daily discharge, in second-feet, of Whiteface River below Meadowlands, Minn., for 1913.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
474 712 519 316 97 266 474 220
613 613 431 299 104 266 334 220
613 816 352 282 92 266 316 235
613 712 334 250 519 431 282 235
613 712 613 220 932 816 266 220

192 872 | 1,120 282 206
180 816 | 1,250 282 192
180 712| 1L320] 266 .......
167 613 | 1,250 220 |.......0
167 | 19| 1,320] 282 | l.lllll
167 72| 1,530

156 613 | 1,390

167 | 565 | 1,

67| 519 1,180

156 | 431 1,050

156 390 872

167 334 763

167 299 662

156 266

156 250 519

145 235 431

145 192 390

167 180 390

167 192 352

167 220 334

156 299 371 250 |........
145 299 431 220 ]........
126 209 390 192 ... ...
126 282 352 206 |........
118 266 371 + 220 |........
126 |........ -2 U DU OO,

Note.—Discharge computed from a well-defined rating curve. Discharge Dec. 8 to 31 estimated, because
of ice, from gage heights, observer’s notes, climatologic records and discharge of adjacent drainage areas, as
200 second-feet, varying from about 150 to 250 second-feet.

Monthly discharge of Whiteface River below Meadowlands, Minn., for 1913.

[Drainage area, 446 square miles.]

Discharge in second-feet. gun t‘lﬁfn
Month. Per g.nc s on Accu: v,
Maximum. | Minimum. | Mean. sgll.ha;e area).
ﬁprﬂ (13-30).. oo 1,320 97 578 1.30 0.87 | B.
B e nemeuern aeieen aennn : 1,680 97 695 | 1.56 1.80 | B.
Jurie, ..o 100 0TI 2,280 316 912 | 2.04 2.28 | B.
July. .o 1,390 334 736 1.65 L90 | B.
August 316 118 176 .395 .46 | B.
September 932 92 404 . 906 101} B.
ctober....... ... 1,530 266 720 1.61 1.86 | B.
November. ................. 474 167 252 . 565 .63 | B.
December. ... ..oooiiiiniiiiiiiaiiiaeeiireieae]iereeaaaaas 204 457 .53 | D.

CLOQUET RIVER AT INDEPENDENCE, MINN.

Location.—In sec. 26, T. 52 N., R. 17 W, at highway bridge at Independence post
office, just below a small tributary entering from the north.
Records available.—June 28, 1909, to December 31, 1913.

Drainage area.—698 square miles.

]

Gage.—Vertical staff, read daily, morning, noon, and evening to quarter-tenths.
Limits of use: Hundredths below 4.0, half-tenths from 4.0 to 6.0, and tenths

above 6.0 feet.

Control.—Practically permanent except when obstructed by log jams.
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Discharge measurements.—Made from bridge.
Winter flow.—Affected by ice. From January 1 to April 19 the monthly mean has
" been based on the discharge at the outlet of Fish Lake reservoir on Cloquet River,
in sec. 15, T. 52 N., R. 15 W., and from Island Lake reservoir on Beaver Rwer in
sec. 29, T. 52 N. R 1B5W, plus 10 second-feet.

Regulatmn.—Cloquet River is used extensively for log driving, and the run-off
from by far the greater part of the drainage area above Independence is controlled
by logging dams. This control causes violent fluctuations in the gage height
during the day, amounting at times to several feet, and consequently the mean
daily gage height, which is the mean of the three readings per day, can only be
considered approximate. The chief purpose of the records is to show the approxi-
mate mean monthly discharge and total discharge.

Accuracy.—Discharge relation at the gage section affected by backwater from a log
jam just below the highway bridge, April 20 to June 30, 1913. Winter records
good. For open-water accuracy see note under ‘‘Regulation.”’

Cooperation.—Records of flow from logging reservoirs January 1 to March 31, 1913,
furnished by Great Northern Power Co., of Duluth.

Discharge measurements of Cloquet River at Independence, Minn., in 1913.

Dis-

Date. Hydrographer. hgiz%g;. charge.

June 4

Feet. Secft.
849
Sept. 10

6.58
6.00 896

Daily gage height, in feet, of Cloquet River at Independence, Minn., for 1913.
[Herbert Haakensen, observer.]

Day. Apr. | May. | June. | Fuly. | Aug. | Sept.

[«]
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4.1

4.3 6 1
5.05 6 35
5.05 6 45
6.8 7 45
7.2 8 6
6.8 6 85 7
6.2 55 9 L 8
8.3 5 70 47 ool
8.4 5 5 | 49 |........
7.9 5 2| 49 |........

........................ 2

DQI‘CI’O;‘E .—Discharge relation affected by backwater from log jam about Apr. 20 to June 30, and by ice about
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Daily discharge, in second-feet, of Clogquet River at Independence, Minn., for 1913.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2,670 | 1,370 193 165 410 311
1,480 480 193 179 506 208
1,480 455 179 193 560 140
1,980 330 165 240 560 370
1,080 330 240 330 | 456 330
652 432 292 505 410 292
532 560 193 | 1,600 350 292
4585 852 193 480 274
257 590 825 | 2,390 | 1,080 390
193 455 825 | 2,390 |- 1,370 505
370 432 825 | 2,250 390 410
370 455 756 | 2,250 165 506
560 350 862 | 2,250 165 620
1,480 455 900 | 2,110 165 506
900 | 1,480 826 | 1,7 165 505
620 | 1,080 825 | 1,850
1,170 620 755 | 1,720
1,080 292 755 | 1,850
1,080 274 720 765
1,170 224 685 720
1,080 165 652 620
825 140 505 620
985 129 330 620
756 257 257 685
480 455 240 755
1,080 370 193 790
1,480 505 179 825
1,170 560 165 685
985 274 165 560
800 | 1, 370 179 165 410
2,160 |...o.o. 480 165 |...._... 410
Norte.—Discharge Dec. 21-31 estimated, because of ice, from gage heights, observer’s notes, climatologic

records and discharge of adjacent drainage areas, at 300 second-feet. See ¢

in station description.

“Winter fl

Monthly discharge of Cloguet River at Independence, Minn., for 1913.

[Drainage area, 698 square miles.}

ow?”’ and “ Accuracy”’

Discharge in second-feet.
ischarge in second- (gu%_}?g
epth in
Month. Por inches on x:ccu-
drainage |3V
Maximum. | Minimum. | Mean. square area)
: mile. .
a 156 0.223 0.26
a 205 .204 .31
119 .170 .20
398 .570 .64 | D,
1,060 1.52 1.75 | C.
1,210 .73 .93 | B.
944 1.35 1.56 | B.
468 .670 LT AL
469 .672 76 | A
1,080 1.55 1.79 | A.
370 .530 .59 | A.
348 . 499 .58 | B.
871 .818 11.13

¢ Estimated.
Note.—See footnote to table of daily discharge.
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STREAMS TRIBUTARY TO LAKE MICHIGAN.
ESCANABA RIVER NEAR ESCANABA, MICH.

Location.—At highway bridge between Escanaba and Gladstone, Mich., about 9
miles north of Escanaba and 4 miles above mouth of River, T. 40 N., R. 23 W,
at quarter-section corner between secs. 24 and 25. '

Records available.—August 25, 1903, to March 31, 1909; June 1, 1909, to December
31, 1913. Discharge measurements only April, May, and July, 1903.

Drainage area.—800 square miles.

Gage.—Standard chain attached to bridge; new gage installed November 15, 1910.
Gage read once daily in the morning to tenths.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Affected by ice, which exists some years for nearly four months.

Accuracy.—Discharge relation during the logging season affected by backwater
from log jams. All gage readings for 1913 are correct if the new chain (installed
Nov. 15, 1910) has not stretched and if the structure to which the gage is attached
has not changed since July 16, 1908.

No discharge measurements were made at this station during 1913.

Daily gage height, in feet, of Escanaba River near Escanaba, Mich., for 1913.
[Olive Beauchamp, observer.)

)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
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NoTtE.—Discharge relation affected by ice about Jan. 1 to Mar. 31.
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MENOMINEE RIVER NEAR IRON MOUNTAIN, MICH.

Location.—At the homestead highway bridge, 3% miles south of Iron Mountain, Mich.

Records available.—September 4, 1902 to March 31, 1909; June 5, 1909, to Decem-
ber 31, 1913.

Drainage area.—2,420 square miles.

" Gage.—Standard chain gage attached to the bridge; read once daily to tenths.
From September 4, 1902, to May 18, 1904, a staff gage was read.

Control.—Permanent.

Winter flow.—Prior to 1914 few discharge measurements had been made at Iron
Mountain when ice was present. Information obtained from persons familiar
with conditions in the vicinity of the gage led to the assumption that discharge
relation was not affected by ice, but measurements made during 1914 show that
this assumption was unwarranted. B

Regulation.—Practically no reservoirs above gaging station. Fluctuations at the
gage are, however, caused by operation of Peninsular Power Co.’s plant above
station. Plant is run continuously, but load varies somewhat throughout the
day, causing slight fluctuations in stage at the gage.

Accuracy.—As discharge relation may be affected by ice and possibly also by back-
water from logs during certain periods, winter records previous to December 1,
1913, should be used with caution.

Cooperation.—Gage readings furnished by courtesy of Oliver Iron Mining Co.

Discharge measurements of Menominee River near Iron Mountain, Mich., in 1913,

Date. Hydrographer. , hgig%let. chlg.;sg-e.
Feet. Sec.-ft.
Oct. 2| 8.B.8S0oulé. ... .. e 3.17 2,200
3]..... L 10 M 2.76 1,960

Daily gage height, in feet, of Menominee River near Iron Mountain, Mich., for 1913.
[A. J. 8t. Arnauld, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
2.0 1.8 2.1 3.1 8.8 4.3 2.0 2.4 2.2 2.4 4.0 3.6
2.0 1.8 2.1 2.3 8.0 6.7 1.0 2.4 2.2 2.8 4.0 3.8
2.0 1.8 2.0 2.8 7.8 3.2 1.8 2.6 2.0 3.0 3.4 3.2
1.8 1.8 1.9 2.8 7.6 4.8 2.8 2.6 2.0 2.8 2.8 3.0
2.0 1.8 1.9 2.8 7.5 4.8 4.8 2.4 2.0 3.5 1.6 2.9
2.1 2.0 1.7 3.1 9.5 5.0 4.8 0.9 2.0 3.5 1.9 2.4
2.1 2.2 1.7 3.1 5.5 7.6 4.6 2.0 2.1 4.2 2.0 3.0
2.2 2.2 1.7 3.4 6.1 7.6 4.6 2.7 2.1 1.6 2.0 2.4
2.5 2.0 1.7 4.1 5.5 7.4 4.2 2.8 2.1 1.9 2.0 1.9
2.5 2.0 1.7 5.5 5.6 5.5 4.0 2.8 2.0 3.6 2.0 3.0
2.7 2.0 1.7 5.0 5.0 5.5 3.4 2.8 2.1 3.6 1.8 3.0
2.7 2.0 1.6 4.8 4.4 5.4 3.7 2.8 2.0 4.0 2.0 3.0
2.5 1.9 1.6 5.1 4.0 5.4 3.9 2.6 2.0 4.0 2.3 3.0
1.7 1.2 1.4 5.5 4.2 5.0 3.9 2.6 2.8 4.0 2.5 2.8
2.3 1.6 1.3 6.1 5.1 5.0 3.4 2.4 2.8 4.0 2.5 2.8
2.3 1.9 1.3 7.3 4.2 3.6 3.2 2.4 2.8 3.8 2.5 3.0
2.3 1.9 1.3 9.2 6.5 3.6 4.0 2.2 2.8 2.2 2.6 3.0
2.2 1.9 1.5 10.6 9.0 3.3 3.8 2.2 2.8 2.4 2.6 3.0
2.1 1.9 1.7 12.0 7.9 4.0 3.6 2.2 3.0 2.4 2.9 3.0
2.1 1.9 2.0] 11.0 9.3 5.5 3.4 2.0 3.0 2.8 2.9 3.0
2.1 1.9 2.0 10.6 9.3 5.5 3.0 1.7 4.4 2.8 2.9 3.0
2.1 1.4 2.3 | 10.6 6.7 5.0 3.0 1.7 4.6 2.6 2.9 2.4
2.0 1.4 2.0 10.6 6.0 5.0 2.8 1.7 4.8 2.6 3.0 2.4
2.0 1.4 2.0 12.3 6.0 5.0 2.8 1.7 4.8 2.8 3.0 2.4
2.0 1.6 1.8 10.8 6.2 4.8 2.8 1.7 4.8 2.8 4.8 2.4
2.0 1.9 1.8 1 119 6.0 3.7 2.8 1.8 5.0 4.8 4.8 2.4
1.9 1.9 1.8 | 11.6 5.3 3.2 2.6 1.7 5.1 4.8 4.8 2.4
2.1 2.1 2.0 11.2 6.0 1.1 2.5 1.7 3.0 4.6 4.6 2.4
2.0 ....... 2.0 10.6 3.6 1.9 2.4 1.7 2.4 4.6 4.6 2.4
1.9 |. 2.6 9.0 4.0 2.9 2.4 1.7 2.4 4.6 4.6 2.4
1.9 3.0 ]....... 4.3 ]....... 2.4 2.0 foaen... 4.6 |.e..... 2.4

Nore.—Apparently no backwater from ice during 1913.
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Daily discharge, in second-feet, of Menominee River near Iron Mountain, Mich., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. [ Dee.
7,560 | 3,180 | 1,560 | 1,820 | 1,680 | 1,820 | 2,960 | 2,660
6,740 | 5,360 | 1,030 | 1,820 | 1,680 | 2,080 | 2,960 | 2,810
6,520 | 2,360 | 1,440 | 1,940 | 1,560 | 2,220 | 2,510 | 2,360
6,300 | 3,580 | 2,080 | 1,940 | 1,560 | 2,080 | 2,080 | 2,220
6,180 | 3,580 | 3,580 | 1, 1,560 | 2,580 | 1,340 | 2,150
8,470 { 3,750 | 3,580 | 985 | 1,560 | 2,580 | 1,500 | 1,820
4,200 | 6,300 | 3,420 | 1,560 | 1,620 | 3,110 | 1,560 | 2,220
4,780 | 6,300 | 3,420 | 2,010 | 1,620 | 1,340 | 1,560 | 1,820
4, 6,080 | 3,110 | 2,080 | 1,620 | 1,500 | 1,560 | 1,500
4,300 | 4,200 | 2,960 | 2,080 | 1,560 | 2,660 | 1,560 | 2,220
3,750 | 4,200 | 2,510 | 2,080 | 1,620 | 2,660 | 1,440 | 2,220
3, 4,110 | 2,740 | 2,080 | 1,560 | 2,960 | 1,560 | 2,220
2,960 | 4,110 | 2,880 | 1,940 | 1,560 | 2,960 | 1,750 [ 2,220
3,110 | 3,750 | 2, 1,940 | 2,080 | 2,960 | 1,880 | 2,080
3,840 | 3,750 | 2,510 | 1,820 | 2,080 | 2,960 | 1,880 | 2,080
3,110 | 2,660 | 2,360 | 1,820 | 2,080 | 2,810 | 1,880 | 2,220
‘ 2,660 | 2,960 | 1,680 | 2,080 | 1,680 | 1,940 | 2,220
7,890 | 2,440 | 2,810 | 1,680 | 2,080 | 1,820 | 1,940 | 2,220
6,640 | 2,960 | 2,660 | 1,680 | 2, 1,820 | 2,150 | 2,220
8,240 | 4,200 | 2,510 | 1,560 | 2,220 | 2,080 | 2,150 | 2,220
8,240 | 4,200 | 2,220.] 1,390 | 3,260 | 2,080 | 2,150 | 2,220
5,360 | 3,750 | 2,220 | 1,390 [ 3,420 | 1,940 | 2,150 | 1,820
4,680 | 3,750 | 2,080 | 1,390 | 3,580 | 1,940 | 2,220 | 1,820
4,680 | 3,750 | 2,080 | 1,390 | 3,580 | 2,080 | 2,220 | 1,820
4,870 | 3,580 | 2,080 | 1,390 | 3,580 | 2,080 | 3,580 | 1,820
4,680 | 2,740 | 2,080 | 1,440 | 3,750 | 3,580 | 3,580 | 1,820
4,020 | 2,360 | 1,940 | 1,390 | 3,840 | 3,580 | 3,580 | 1,820
4,680 | 1,080 | 1,880 | 1,390 | 2,220 | 3,420 | 3,420 | 1,820
2,660 | 1,500 [ 1,820 | 1,390 | 1,820 | 3,420 | 3,420 | 1,820
2,960 | 2,150 | 1,820 | 1,390 | 1,820 | 3,420 | 3,420 | 1,820
3,180 [....... 1,820 | 1,560 |....... 3,420 |....... 1,820

Nore.—Daily discharge determined from a well-defined rating curve,

Monthly, discharge of Menominee River near Iron Mountain, Mich., for 1913.

[Drainage area, 2,420 square miles.]

Discharge in second-feet.

( Accu-
Month, mches on
; ini Per drainage |ToCY-
Maximum. | Minimum, | Mean. square area)
e .
2,010 1,390 1,640 0. 678 0.78 | C.
1,680 1,120 1,460 .603 .63 | C.
2,220 1,180 1,480 | . .612 .71 C.
11,900 2,080 6,430 2.66 2.97 | C.
8,470 2,660 5,070 2.10 2.42 | B.
6,300 1,080 3,610 1.49 1.66 | B.
3,580 1,030 3 1.00 1.15 | B.
AUBUSE. oo 2,080 985 1,670 . 690 .80 | B.
September. ... ..oo.oiiiei .. 3,840 1,560 2, .917 1.02| B.
October. ...l 3,580 1,340 2,500 1.03 1.19 | B.
November. . .......cooiiiiiiiiiiiaaaan. 3, 580 1,340 2, 260 .934 1.04 | B.
December. . ..oooooemiiii i 2,810 1,500 2,070 .855 .99 | B.
The Year. . ...ooomeeeaamneennnnes 11,900 985 2,740 1.13 15.36

ber 31, 1913.
Drainage area.

N

WOLF RIVER AT KESHENA, WIS

Location.—At highway bridge at Keshena, 3 miles below outlet of West Branch of
‘Wolf River (coming in from the right).
Records available.—May 9, 1907, to March 31, 1909; February 10, 1911, to Decem-

797 square miles.

Gage.—Vertical staff, read twice daily up to October 1, 1911; since that date read
morning, noon, and evening; mean of three readings taken as mean for day.
Limits of use: Hundredths below 0.5, half tenths from 0.5 to 1.5, and tenths

above 1.5 feet.
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Control.—Gravel; smooth and permanent.
Discharge measurements.—Made from the bridge.

Winter flow.—Solid ice cover forms in the vicinity of gage and causes 1 to 3 feet of
backwater. * At times during the winter slush ice and frazil collect under this
ice cover, making discharge measurements impossible. The ice forms at the
falls above Keshena and floats in the river as backwater from the dam at Shawano.

Regulation.—River and main tributaries above Keshena controlled to some extent

by logging dams.

Accuracy.—Conditions favorable; open-water rating curve excellent between gage
heights 1 and 4 feet. Accuracy of open-water records depends on accuracy with

which mean gage height is determined.

Cooperation.—Station maintained in cooperation with United States Indian Office

and Wisconsin Railroad Commission.

Discharge measurements of Wolf River at Keshena, Wis., in 1913.

Date. Hydrographer. hg};ﬁ‘ ch]z.ge
I
Feet. Sec.ft.
Jan. 28 4.4 a 537
Mar. 11 3.70 b 537
June 18 2.72 1,120
Sept. 29 2.20 87
o Measurement made under complete ice cover about 4 miles below gage.
b Complete ice cover at gage. A .
Daily gage height, in feet, of Wolf River at Keshena, Wis., for 1913.
[Ray Gauthier, observer.]
.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4, 3. 3. 2. 2.8 |esenan 2. 2,
4, 3. 3. 2, 2. 2. 2.
4, 3. 3. 2. 2. 2. 2.
4, 3. 3. 2. 2. 2. 2.
4, 3. 3. 2. 2. 2. 2.
4, 3. 2. 2 2.
4, 3. 2. 2. 2.
4, 4, 2. 2 2.
3. 4. 2. 2. 2.
3. 3. 2. 2. 2.
2. .
. 2 3 o
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NorE.—Discharge relation affected by ice about Jan. 1 to Mar. 31, Nov. 9-18, and Dec. 18-31.



STREAMS TRIBUTARY TO LAKE MICHIGAN. 31

Daily discharge, in secondfeet, of Wolf River at Keshena, Wis., for 1913,

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov. | Deec.
1,530 | 1,500 1,060 1,170 680 915 869 695
1,530 | 1,660 | 1,060 [ 1,060 695 869 915 824
1,530 | 1,590 { 1,010 [ 1,010 | 1,010 915 962 780
1,530 | 1,530 | 1,060 962 | 1,010 869 869 654
1,460 | 1,340 | 1,110 869 915 869 824 575
1,590 | 1,280 | 1,060 869 780 824 869 575
1,790 | 1,280 | 1,110 869 780 8 869 497
1,920 | 1,220 1,110 915 824 | 1,010 869 497
2,190 1 1,110 [ 1,170 962 824 | 1,110 |........ 536
1,850 | 1,060 ; 1,220 962 737 5220 fooeai.ll 497
1,660 | 1,060 | 1,170 915
1,400 | 1,060 | 1,220 869
1,400 | 1,060 | 1,280 869
1,400 [ 1,060 | 1,280 824
1,340 | 1,110 | 1,110 780
1,280 | 1,110 [ 1,060 780
1,220 | L110 | 1,110 780
1,170 | 1,170 [ 1110 824
1,110 | 1,220 | 1,010 824
1,060 | 1,340 | 1,010 780
1,060 | 1,280 | 1,060 780
1,110 | 1,220 915 780
1,170 | 1,170 915 780
L1110 | 1,1 915 695
1, 1,170 869 654
1,060 | 1,220 915
1,110 | 1,170 614
1,170 | 1,110 915
,400 | 1,060 | 1,220 640
1,660 | 1,110 | 1,280 660
1,660 |........ 1,280 670

Nore.—Discharge computed from a rating curve well defined between 383 and 1,920 second-feet (gage
helghts, 1.0 and 4.0 feet). Discharge estimated, because of ice, from ﬁage heights, two discharge measure-
ts, Observer’s notes, ch.matologlc records, and flow of West Branch of Wolf River at Neopit, as follows:
Jan. 1-31 630 second-feet; Feb. 1-28, 56059cond-fee1:, Mar. 1-31, 720 second-feet; Nov. 9-18, 850 Socond- feet;
and Dec.’ 18-31, 480 second-foet.

Monthly discharge of Wolf River at Keshena, Wis., for 1913.

[Drainage area, 797 square miles.]

Ld
ischarge i -feet.
Dis ge in second-feet dRmﬁf ?n
Month. Per { cges on ?;ecu-
drainage ye
. Maximum, | Minimum. | Mean. | square area)
mile. .

630 0.790 0.911 C.
560 .703 .73 1 C.
720 . 903 1.04 | C.

1,960 2.46 2.74 | A,

1,400 1.76 2.03 | A.

1,220 1.53 1.71 ] A,

1,080 1.36 1.57 | A.
821 1.03 1191 A,
890 1.12 1.25 | A,
979 1.23 1.42 | A,
789 .990 1.10 | B,
550 .690 .80 | C.
968 1.21 16. 49

Nore.—8ee footnote to table of daily dig;cha.rge.

.
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WEST BRANCH OF WOLF RIVER ATiNEOPIT, WIS.

Location.—At the dam and power plant at Neopit, a station of the Wisconsin &
Northern Railroad, 20 miles north of Shawano.
Records available.—January 25, 1911, to December 31, 1913.
Drainage area.—108 square miles.
Gages.—Vertical staff gages on headrace and tailrace.
Determma.hon of flow.—An attempt in 1911 to measure the flow by current meter
.a short distance below the dam proved unsatisfactory, and it was decided to rate
the turbine and spillway. The power is developed by means of a timber dam
about 14 feet high, which backs the water upstream for a considerable distance
and forms a service reservoir. The spillway is a rectangular opening about 13
feet wide, which is closed by means of stop planks. Tittle water leaks through
the dam, but considerable passes between the planks when all are in place. The
power house is at the dam and is equipped with a 35-inch Leffel-Samson turbine,
belted to a 60-kilowatt generator, which is used chiefly for lighting. The turbine
takes water from the service reservoir through a rectangular flume, which is 9 feet
wide by 6 feet deep and is lined with smooth planks. The turbine was rated by
means of current-meter measurements in the flume. The spillway and leakage
through the boards were rated by measurements in the sluiceway. Gages were
placed in the pond and below the dam to show the head on the turbine. Readings
of both gages, voltage, amperage, and number of planksremoved from the spillway
were recorded seven times each day, at 6, 7, and 10 a. m., 12 m., 3, 6, and 10 p. m.
These readings were then weighted in accordance with the elapsed interval.
Accuracy.—Seven current-meter measurements made during 1913 indicate careful
observations and results well within 10 per cent. When the station was visited
September 30 and October 1, 1913, it was found that an obstruction under the
fourth stop plank of spillway caused a leakage of about 41 second-feet. This
obstruction occurred either July 27 or September 3, 1913; 41 second-feet have
been added to the computed discharge from September 3 to October 1, but as it
is possible that the obstruction may have occurred on July 27, estimates of daily
discharge may be 41 second-feet too low from that date to September 2.
Cooperation.—Station established at request of United States Indian Office, as
Neopit is on Menominee Indian Reservation.

-
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Daily discharge, in second-feet, of West Branch of Wolf River at Neopit, Wis., for 1918,

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Deec.
159 111 107 228 163 178 170 147 127 83 179 131
113 126 112 209 151 210 139 138 122 136 63 205
136 120 122 217 81 197 | 187 17 286 135 82 152
125 106 105 245 246 179 171 133 130 102 135 86

96 107 117 229 189 161 180 136 115 216 148 72
120 106 108 191 224 221 177 131 120 133 265 66
117 103 116 155 113 144 184 130 168 120 52
109 102 114 172 252 116 153 130 178 79 161 64
109 89 133 188 229 104 191 142 119 180 14 78
139 109 109 151 146 167 128 147 107 208 39 78
129 107 129 176 210 201 126 103 106 171 74 186
128 108 115 158 117 124 259 85 112 186 164 110
113 107 128 190 194 125 201 136 158 143 99 110
112 108 207 179 141 303 135 135 159 199 142 117
128 107 184 205 260 349 139 209 163 87 111 119
120 116 195 197 378 141 159 159 121 149 130
130 116 136 204 259 180 172 174 157 137 81 171
114 106 160 235 160 156 163 145 157 | -134 105 83
143 107 148 199 200 275 154 159 155 127 177 62
119 194 162 150 145 255 127 139 158 140 125 69

156 121 165 196 135 139 209 72
141 165 220 173 137 136 188 77
177 140 142 127 137 130 73 81
149 154 170 165 134 135 248 106
135 149 166 197 132 136 80 132
137 209 101 202 134 111 |....... 188 109 130
131 64 204 223 107 | 199 142 130
136 256 191 165 267 120 228 138 128 109
142 78 242 178 191 123 138 188 133 102
193 85 243 170 147 135 178 140 101 70
184 |....... 211 |....... 117 110 |....... 168 |....... 72
Monthly discharge of West Branch of Wolf River at Neopit, Wis., for 1913.
[Drainage area, 108 square miles.]
Disc e in second-feet.
ischargi CO: ﬁ“’g’ﬁ
epth in
Month. gncges on |[Accu-
Per drain: racy.
Maximum. | Minimum. | Mean. square &reas;.ge
mile. .
159 96 121 1.12 1.29 | B.
132 89 108 1.00 1.04 | B.
207 105 142 1.31 1.51 | B.
256 64 177 1.64 1.83 | B.
298 81 190 1.76 2.03 | B.
378 104 193 179 2.00 | B.
267 117 163 1.51 1.74 | C.
209 85 134 1.24 1.43 | (®)
286 106 152 1.41 1L.57 | C.
216 79 146 1.35 1.56 | B.
265 39 132 1.22 1.36 | B.
205 52 104 .963 1.11 | B.
378 39 147 1.36 18.47

b See ““ Accuracy.”

56525°—wsPp 354—15~——3
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GRAND RIVER AT GRAND RAPIDS, MICH.

Location.—At Fulton Street Bridge, Grand Rapids, Mich.

Records available.—March 12, 1901, to December 31, 1913.

Drainage area.—4,900 square miles.

Gage.—Staff, attached to bridge; read daily, morning and evening, to hundredths.
Limits of use: Hundredths below 0.5 and tenths above 0.5 feet.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Somewhat affected by ice.

Regulation.—Operation of power plants above station may modify low-water flow.

Accuracy.—The two or three measurements made at this station since 1905 indicate
that the 1905 discharge curve is not applicable after that year.

Cooperation.—Records furnished by city engineer of Grand Rapids.

No discharge measurements were made at this station during 1913.

Daily gage height, in feet, of Grand River at Grand Rapids, Mich., for 1913.

[A. J. Seys and Charles Darling, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. Aug.’| Sept. | Oct. | Nov. | Deec.
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Nore.—Observer made no notes concerning ice. Discharge relation not materially affected by ice
during 1913,
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MANISTEE RIVER NEAR SHERMAN, MICH.

Location.—A¢t north bridge, 1 mile from Sherman, Mich., immediately above mouth
of Wheeler Creek.

Records available.—July 10, 1903, to December 31, 1913.

Drainage area.—900 square miles.

Gage.—Standard chain gage, read daily, morning and evening, to hundredths.
Limits of use: Tenths throughout the entire range in stage during 1913.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Special studies are necessary to determine the winter flow, as the
stream freezes over. The constancy of flow is remarkable and is due to the fact
that the supply is derived from springs and ground water. The maximum
recorded mean flow for any month from 1903 to 1908 is only two and one-half times
the minimum recorded flow. Consequently a fairly close estimate of the discharge
for the periods during which ice is present can be made by using climatological
data and the observer’s notes.

Accuracy.—Rating curve for 1913 well defined by numerous discharge measurements
made by the Fargo Engineering Co., of Jackson, Mich. The new rating curve,
which differs from that used prior to 1913 mainly above gage height 3.0 feet,
gives the larger discharge, the percentage difference increasing with the stage
from about 21 per cent at gage height 3.0 feet to about 7% per cent at gage height
6.0 feet. Discharge measurements made by the Fargo Engineering Co. during
November and December, 1912, but not available before the publication of
Water-Supply Paper No. 324, indicate that the new rating curve is applicable for
1912, and estimates of discharge as published for that year should be revised by
those using them. At times the discharge relation may be affected by back-
water from log jams.

Cooperation.—Station maintained in cooperation with William G. Fargo.

Discharge measurements of Manistee River near Sherman, Mich., in 1912-13.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
1912, Feet. | Sec-fi. 1913. Feet. | Sec.ft.
Nov. 19 | Tefft e and Aronsone..[ 3.36 1,500 || Mar. 25 | Kepharte a.nd Smits a, 6.99 | ¢2,740
Dec. 3| Aronsone and Snydere| 3.74 1,790 26 €2,640
7 | Aronson e and Martine| 3.54 1,600 || Apr. 2,230
91]..... [ 3.20 1,470 3 . 2,360
10 |..... I L U 3.05 1 1,470 4 2,490
1., L O, 3.00 | 1,390 5 2,590
14 ..... L 2.64 | 1,430 9 do X 2,030
15 | Kepharte and Calkinse| 4.24 1,860
1913. 17 | Kepharte and Smitse.}] 3.95| 1,690
Jan. 18 Kephart aand Smitse. 23 d 3.54 1,450
19 [oeeee@0nacanannn. 3.00| 1,28
20 |.....do ...l 2.90 1,250
Mar. 17 Kephart,'l Bahr,a and 2.45 1,070
Burnette........._.. 2.29 982
17 ... [ 1o 2.08 903
24 | Kepharte and Smits a.
o Engineer of the Fargo Engineering Co., Jackson, Mich, . ¢ Doubtful; meter out of order.
b Velosity determinag by use of floats.
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Daily gage height, in feet, of Manistee River near Sherman, Mich., for 1913.

[Margaret Munn, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.7 2.6 2.7 4.8 3.3 2.8 2.5 2.4 2.2 2.2 2.6 2.9
2.6 24 |....... 5.0 3.3 2.8 2.5 2.4 2.1 2.5 2.6 2.9
2.6 2.4 2.6 5.1 3.2 2.8 2.5 2.4 2.1 2.6 2.6 2.9
2.6 2.3 2.5 5.3 3.1 2.7 2.5 2.4 2.1 2.6 2.6 2.8
2.5 1.9 2.5 5.5 3.0 2.7 2.6 2.4 2.1 2.5 2.6 2.8
2.5 1.7 2.4 5.5 3.2 2.6 2.6 2.4 2.2 2.4 2.5 2.8
2.5 2.6 2.3 5.2 3.3 2.7 2.6 2.3 2.1 2.4 2.5 2.7
2.6 3.9 2.5 4.8 3.3 2.7 2.5 2.3 2.1 2.4 2.6 2.7
2.3 3.2 2.6 4.6 3.2 2.8 2.4 2.4 2.1 2.4 2.5 2.7
2.4 3.2 2.6 4.4 3.1 2.7 2.4 2.4 2.1 2.4 2.5 2.7
2.7 3.4 2.7 4.4 3.0 2.6 2.3 2.4 2.1 2.6 2.5 2.7
2.8 2.9 2.8 4.5 3.0 2.6 2.3 2.3 2.1 2.7 2.5 2.7
2,4 2.8 3.0 4.5 3.0 2.5 2.4 2.2 2.1 2.6 2.5 2.7
2.4 3.0 4.9 4.4 3.0 2.5 2.3 2.2 2.1 2.6 2,6 2.7
2.5 3.0 6.2 4.3 3.2 2.5 2.3 2.4 2.1 2.6 2.6 2.7
2.7 2.8 5.5 4.1 3.2 2.4 2.3 2.4 2.2 2.6 2.6 2.7
3.1 2.7 4.4 4.0 3.2 2.4 2.3 2.3 2.4 2.8 2.6 2.6
3.4 2.8 4.0 3.9 3.1 2.4 2.5 2.3 2.6 3.6 2.6 2.6
3.2 2.8 4.2 3.8 2.9 2.4 2.5 2.3 2.6 3.1 2.9 2.6
3.0 2.9 4.7 3.7 2.9 2.6 2.4 2.2 2.5 3.0 3.7 2.6
2.8 3.0 4.9 3.6 3.3 2.8 2.3 2.2 2.5 2.9 3.8 2.5
2.6 2.9 5.1 3.6 3.5 2.7 2.3 2.2 2.5 2.8 3.7 2.5
2.7 2.5 4.9 3.5 3.6 2.6 2.3 2.2 2.5 2.8 3.7 2.4
2.8 2.4 6.1 3.5 3.6 2.5 2.3 2.2 2.4 2.8 3.6 2.4
2.6 2.3 7.0 3.5 3.4 2.5 2.2 2.1 2.3 2.8 3.4 2.4
2.7 2.6 6.3 3.6 3.3 2.6 2.2 2.1 2.3 2.7 3.2 2.2
2.7 2.8 5.5 3.7 3.2 2.6 2.5 2.1 2.3 2.7 3.0 2.1
2.5 2.8 5.0 3.7 3.1 2.6 2.6 2.1 2.2 2.7 3.0 2.2
2. 4.6 3.6 3.0 2.6 2.4 2.1 2.2 2.7 2.9 2.5
2.5 4.4 3.5 2.9 2.6 2.4 2.1 2.2 2.7 2.9 2.4
2.7 4.7 |eeeenn. 2.9 |....... 2.4 2.1 (...... of 2.7 feenea.. 2.4

NortE.—River partly frozen over at gage Feb. 6 and 9; control open.

by ice about Feb. 7 to Mar. 6.

Discharge relation probably affected

Daily discharge, in second-feet, of Manistee River near Sherman, Mich., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,110 f....... 2,170 | 1,420 | 1,200 | 1,070 { 1,030 955 955 | 1,110 1,.240
1,030 |--.o.. 2,200 | 1,420 | 1,200 | 1,070 [ 1,030 | 919 | 1,070 | 1,110 | 1,240
1,830 ....... 2,340 | 1,370 | 1,200 | 1,070 [ 1,030 | 919 | 1,110 | 1,110 | 1,240

1,160

' Note.—Bee “Accuracy” in station description. Discharge Feb. 7 to Mar. 6 estimated, because of ice,
from gage heights, observer’s notes, and climatologic records, 900 second-feet.
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Monthly discharge of Manistee River near Sherman, Mich., for 1913.

[Draim;ge area, 900 square miles.]

Discharge in second-feet, (E“nt'g ﬁ
epth in
Month, per | incheson ?;cc)‘,"
. Maximum, | Minimum, | Mean, | square | (railage
mile, area).
1,140 127 14| B
914 1.02 1.06 | C
1,810 2.01 2.321C
1,890 2.10 2.341{ A
1,360 1.51 1.74 | A
viso| Lo 1384
1,030 1.14 131 A
981 1.09 1.26 | A
974 1.08 1.20 | A
1,140| 17 Ti6| A
1,230 1.37 1.53 ) A
1,110 1.23 1.42| B
1,230 1.37 18.48

NoTE.—See footnote to table of daily discharge.
STREAMS TRIBUTARY TO LAKE HURON.
AU SABLE RIVER NEAR LOVELLS, MICH.

Location.—In the SE. % sec. 1, T. 26 N., R. 1 W., about 900 feet below mouth of
North Branch of Au Sable River, about 11 miles southeast of Lovells, and about
8 miles southwest of Red Oak post office, Mich.

Records available.—September 11, 1908, to December 31, 1913.

Drainage area.—1,000 square miles (determined by Fargo Engineering Co.).

Gage.—Vertical staff gage attached to overhanging tree on left bank used September
11, 1908, to March 23, 1913, when new vertical staff, bolted to a 1}-inch pipe
driven 8 feet into the bed of the river, was installed about 7 feet upstream from
old gage. Duplicate of new gage was later installed on right bank a short distance
upstream. Sea-level elevation of zeros of the gages, 1,004.69 feet. Gage is Tead
morning and evening to tenths, Limits of use: Tenths throughout the entire
range in stage during 1908-1913.

Control.—Sand and gravel; practically permanent.

Discharge measurements.—Made from boat at section about 500 feet upstream
{rom gage. . .

Winter flow.—Discharge relation affected by ice.

Accuracy.—Estimates for periods during which discharge relation was probably
affected by ice are based on insufficient data and should be used with due caution.
The ratios of the monthly and yearly discharges at Lovells to those at Bamfield
for 1909-1913 is shown in the following table of monthly discharge. The close
agreement between these ratios indicates that the estimates of discharge are
good.

Cooperation.—Daily gage heights and numerous discharge measurements furnished
by William G. Fargo, of Jackson, Mich., who established and maintains the
stations.
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Discharge measurements of Au Sable River near Lovells, Mich., in 1908-1913.

Date. Hydrographer. hgi;%?;. clgge. Date. Hydrographer. hgiz %_ chgll';e.
1908. Feet. | Sec. ft. 1913. Feet. | Sec. ft.
Sept. 11 ( C. E. SBawyer...........| 0.50 647 | Apr. 13 | Gray and Angell....... 3.05 1,990
Oct. do .38 590 14 |..... do Jd 2.8 1,860
.39 625 14 |..... do. g 2.8 1,940
.95 959 | 15 |..... [ 26| 1,720
..... 1 el 1400
..... o210 1,490
0. 50 760 I} 24 ]..... 225 1,570
114 1,050 || 26 |.e..- o237 1,50
1.38 | 1,080 || May ] 1.88| 1,380
1.38| 1,090 117 1300
3.00] 1,800 | 1.50| 1,180
3.00| 1,760 ] 125| 1080
June . .99 929
. .81 872
112] 1,030 2 4 .1 836
July . .55 733
28 . 1.55 753
3.05| 2,050 || Sept. 2 {-....A0...cceueecinnnnnn. .40 682
................. 3.05| 2010

nished by Wm. G. Fargo.

& Hydrographer’s name not available.
NotE.—Measurement on Sept. 20, 1912, made by U. S. Geological Survey; all other measurements fur-

Daily gage height, in feet, of Au Sable River near Lovells, Mich, for 1908-1913.

Day. Sept. | Oct. | Nov. | Dec. Day. Sept. | Oct. | Nov. | Dec.

0.6 0.4 0.6 0.5 0.4 0.4 0.6
.4 .3 7 .4 .3 .4 .5
-4 -4 1.0 .4 .4 .4 .5
.4 .3 .8 .6 .2 .4 .5
.4 .4 .6 .6 .2 .4 .6
4 .4 .6 .6 .3 .4 .4
.4 .5 .5 .3 .3 .4 .4
.4 .4 .5 .4 .3 .4 .6
.4 .4 .5 .4 .4 .6 .5
.4 .4 .4 .3 .6 .8 .6
.4 .3 .5 .2 .5 L1 .5
.4 .4 .5 .2 .4 .9 .4
.4 .3 .4 .4 .4 .8 .4
.4 .4 .5 .6 .4 7 .2
.4 .4 .5 .4 .4 1.0 .4

........ [ 35 PR .4
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STREAMS TRIBUTARY TO LAKE HURON.

Daily gage height, in feet, of Au Sable River near Lovells, Mich., for 1908-19183—Contd.
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Daily discharge, in second-feet, of Au Sable River near Lovells, Mich., for 1908—-1915—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
821 | 1,580 | 1,150 821 915 727 727 727 1,010
7217 962 | 1,580 | 1,100 821 821 727 727 74 915
727 | 1,100 | 1,580 | 1,100 821 774 727 721 174 915
727 | 1,150 | 1,630 | 1,100 821 821 727 774 714 868
680 | 1,480 | 1,680 | 1,010 727 821 727 727 721 915
680 | 1,870 | 1,680 | 1,010 727 821
680 | 1,870 { 1,630 | 1,100 | 727 | 774| 633
727 | 1,870 | 1,580 | 1,100 727 T74 633
7271 1,770 | 1,480 | 1,010 | 727 7271 633
727 | 1,580 | 1,580 | 1,010 | 727 | 727 680
633 | 1,530 1 1,480 962 727 727
680 | 1,770 | 1,440 | 1,010 [ 27| 77| 727
727 | 2,060 | 1,340 T4 727 680
727 | 1,960 | 1,390 | 1,100 727 727 680
680 [ 1,870 | 1,480 | 1,100 | 727 | 727| 680
727 | 1,820 | 1,580 | 1,010 27 727 630
727 | 1,720 { 1,680 { 1,100 | 680 | 727 | 680
680 | 1,680 | 1,680 | 1,150 680 727 633
680 | 1,770 | 1,300 | 1,060 | 680 | 727 | 633
727 | 1,720 | 1,390 | 1,010 | 633 | 680 | 633
727 11,770 | 1,200 | 962 | 727| 680 633
680 [ 1,770 [ 1,240 [ 868 | 727| e8| 774
680 | 1, 1,200 915 | 1,580 633 821
727 | 1,530 [ 1,200 | 915 |1,300 | 633 | 774
25 et 1,060 6801 774{1,480 |1,150! 915|1,200| 633 774
26 1,010 727 727 | 1,440 | 1,100 821 | 1,150 633 27
27 1,480 1 1,100 868 | 1,010 633 727
1,480 | 1,240 868 962 727
1,480 | 1,240 821 962 727 727
1,480 | 1,200 821 680 727
....... 1,200 |--.....] 915 27 [--....
1,240 962 915 586 586 633
1,200 | 962 915 586 586 | 633
1,150 915 915 586 586 633
1,100 915 821 586 633 633
1,100 | 868 88 | 58 | 586 727
1,200 868 | 586 586 821
1,200 821 81| . 58 633 821
1,150 | 868 81 540 586 727
1,100 821 821 540 586 T4
1,100 821 714 633 633 727
1,100 21 7747 633 633 727
, Ti4| 727 633| 5% | 915
915 774 680 727 586 915
915 T4} 727 680 ] 586 868
915 74 727 680 633 821
774 680 633 633 821
1,060 727 27 633 680 727
1,010 821 727 633 774
1,010 821 727 58 586 727
821 714 586 586 7
962 774 727 633 586 727
915 821 7271 633 586 | 680
1,010 821 727 633 630 680
962 680 633 633 727 680
962 | 962 633 633 T4 27| 74 821 727
L,0l0f 821 633 633 915 727 727 T4 774
1,100 821 633 633 821 727 821 774 727
, 74 633 633 821 727 | 1,010 821 680
1,060 | 821 633 58| 74| 680 915 774 680
1,010 821 633 633 727 727 915 774 633
....... 915 |.......] 633 680 I.......1 821 1....... 774
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Daily discharge, in second-feet, of A Sable River near Lovells, Mich., for 1908-1913—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
821 727 727 915 | 1,100 | 1,200

821 821 727 962 | 1,010 | 1,200

s21| s21| 727 |1,010]1,010| 1,200

so1 | w727 | 77 |1,150 | 1,010 | 1,150

727| 727 680 1,150 | 1,010 | 1,150

774 727 727 11,290 { 1,010 | 1,150

774 727 821 | 1,480 | 1,200 | 1,150

74| 774 821 [1;390 | 1,200 [ 1,150

74| 72| 774|120 | 1,200 | 1,240

721 | 727 | 774 |1,240{ 1,200 1,480

727 4| 727 1,240 | 1,200 | 1,960

727 727 727 | 1,150 | 1,680 | 1,960

727 77y 727 1,100 1,680 | 1,870

727 727 7271 1,100 | 1,630 | 1,770

727 | 27| 8211010 1,530 | 1,580

727 s21| 821 |1,010 {1,480 | 1,480

797 774l 774 11,200 | 1,440 | 1,440

727 | 727] 727 | 1,200 1,480 | 1,390

727 774 727 1 1,150 | 1,440 | 1,340

680 727 | 727(1,100]1,300 | 1,200

727 | 727 | 727 1,100 1,300 | 1,200

727 | 633] 727 {1,200 {1,340 | 1,240

6801 727 727 |1,240 ]| 1,330 | 1,290

727 | 680| 727 (1,240 | 1,200 | 1,200

821 | 727 727|120 1,240 | 1,200

74| 60| 7271,200| 1,240 | 1,200

727 680 727 11,150 | 1,240 | 1,200

7271 680 727 |1,200( 1,290 | 1,060

680 | 727 | 915 1,060 | 1,200 | 1,100

727 727 821 | 1,060 | 1,200 | 1,150

27| 77|, 1ow0|..0.... 1,150

1,290 | 2, 050 | 1,050 | 1,530 | 863 | 909 | 1,100
1,200 | 1, 050 | 1,050 | 1,640 | 863 | 909 | 1,430
1,200 | 1,840 | 1,050 | 1,000 | 1,740 | 863 | 909 [ 1,530
1,200 | 1,740 | 1,100 | 1,000 | 1,640 | 863 | 955 [ 1,480
1,200 | 1,640 | 1,240 | 1,000 | 1,530 | 863 | 955 | 1,480
1,200 [ 1,640 | 1,240 | 955 | 1,430 | 863 | 1,050 | 1,530
1,150 | 1,580 | 1,190 | 1,050 | 1,340 [ 863 [ 1,050 | 1,430
1,150 | 1,530 | 1,190 | 1,100 | 1,240 | 817 | 1,050 | 1,380
1,200 | 1,480 100 | 1,050 ( 1,240 863 | 1,050 | 1,430
1,100 | 1,430 | 1,140 | 1,190 | 1,240 | 863 | 1,050 | 1,290
1,150 | 1,340 | 1,140 | 1,140 | 1,340 | 863 | 1,050 | 1,190
1,290 (1,380 | 1,100 [ 1,140 | 1,240 | 1,050 | 955 | 1,140
1,440 140 [ 1,100 | 1,240 | 1,060 | 1,430 | 1,290
1,340 140 | 1,050 | 1,190 | 1,050 | 1,580 | 1,140
1,290 1,100 | 1,050 | 1,240 | 1,050 | 1,430 | 1,140
1,200 1,050 | 1,050 | 1,340 | 955 | 1,340 | 1,140
1,390 050 | 1,050 | 1,340 | 909 | 1,340 | 1,190
1,390 050 | 1,240 | 1,840 | 955 ) 1,200 | 1,100
1,290 050 1,190 | 1,340 | 955 | 1,240 | 1,100
1,680 000 | 1,190 | 1,140 [ 909 | 1,240 | 1,100
1,770 050 | 1,140 955 863 {1,240 { 1,050
1,960 050 | 1,100 | 1,000 | 955 | 1,240 | 1,050
2,160 050 | 1,100 | 1,000 | 1,050 | 1,190 | 1,000
2,160 100 | 1,240 [ 955 | 1,000 | 1,240 | 1,050
2,060 106 | 1,340 | 955 | 955 {1,190 [ 1,050
1,870 100} 1,240 | 955 | 909 |1,190 | 1,000
1,770 050 | 1,240 | 909 |- 955 | 1,190 | 1,000
27350 050 | 1,240 | 909 | 909 (1,140 | 1,050
2, 850 050 | 1,240 863 909 | 1,100 | 1,000
2,580 050 | 1,240 | 863 | 863 |1,100| 1,000
2,370 1,050 11,240 i....... 83 1....... 1,000
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Daily discharge, in second-feet, of Au Sable River near Lovells, Mich., for 1908-1913—Con.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Déc.

1013,

&
&
=
3
=
=23
1+4]
S
~
8]
®
=
~
et

Eags

B
g
2
B8R $B88E 28388

725 725 817 955 | 1,240 817

Norz.—Discharge Sept. 11, 1908, to May 28, 1012, computed l:‘y engineers of the Geological Survey from
a fairl]g_well-deﬁned rating eurve based on 10 measurements made during 1908-9 by the Fargo Engineering
Co. Discharge May 29, 1912, to Dec. 31, 1913, computed from a well-defined rating eurve based on one
measurement made by the engineers of the Survey Sept. 20, 1912, and 20 measurements made in 1913 by
engineers of the Fargo Engineering Co. 3 . . .

jscharge estimated, because of ice, from gage heights, observer’s notes, climatologic records, and dis-
charge of adjacent drafnage areas, as follows: Feb. 1-2, 1909, 770 second-feet; Dec. 29-31, 1909, 800 second-
feet; Jan, 1-12, 1910, 700 second-feet; Jan. 4-8, 1911, 700 second-feet; Jan. 17-19, 1911, 630 second-feet; Jan.
3-31, 1912, 1,000 second-feet; Feb. 1-29, 1912, 1,000 second-feet; Feb. 1-29, 1912, 900 second-feet; Mar. 1-8,
1912, 30? sgeond-feet; Jan. 8-15, 1913, 850 second-feet; Feb. 3-27, 1913, 800 second-feet; Mar. 7-9, 1913, 750
second-feet.

Monthly discharge of Aw Sable River near Lovells, Mich., for 1908-1913.
[Drainage area, 1,000 square miles.]

Discharge in second-feet. Run-oft
(depthin | Ratio of Ace
Month. Por inches on | Lovells to rac;l-
Maximum. | Minimum. | Mean. | square | draiiage |Bamfield.c
mile. area).

1908.
September 11-30............ 774 540 640 0.640
October.................... 727 540 629 .629
November........ccocoeoonnn 962 586 677 677
December.......c.......... 915 540 689 .689

1909.
January.................... 1,060 586 767 . 767 88 0.66
February........c..c.o..... 680 751 757 79 67
March.. . ..ooociiiaiiniiis 821 633 722 .83 .61
i&[prll ...................... 2,060 821 1,600 1.60 1.78 .

S U 1,680 1,100 1,420 1.42 1.64 68
JUNe..oiveieiaii 1,150 21 996 .996 111 68
TULY oo oece e 1,580 633 852 .852 98 63
August. ... 915 633 727 727 .84 .63
September................. 821 633 699 .699 .78 .61
October.......oooooeiioas 962 633 757 757 .87 .64
November........coccaaaa.e 1,060 727 843 843 .94 .65
December...o.oceeanaannan 1,010 714 875 .875 1.01 .66

Theyear............. 2,060 586 018 918 12.45 .65

a The ratio of the drainage area of Au Sable River near Lovells o the drainage area at Bamfield is 0.70.
See “ Accuracy ”’ in station description.
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Monthly discharge of Au Sable River near Lovells, Mich., for 1908—1913—Continued.

Discharge in second-feet.
(Bomih | mastr
() n 4110 O]
Month, Per mclll)es on | Lovells to ‘gf;'
Maximum. | Minimum. | Mean. | square | drainage Bamfield.
mile. area).
732 0.732 0.84 - a).64
702 702 73 a.65
1,080 1.08 1.24 b.59
1,050 1.05 1,17 .87
839 .839 .97 .64
749 . 749 .84 .61
618 .618 .7 .55
650 .650 .75 .60
743 . 743 .83 .61
757 . 757 .87 .63
776 776 .87 .63
750 . 750 .86 .64
787 787 10.68 .63
675 .675 .78 a.65
683 .683 .71 b.63
879 .879 101 .60
1,460 1.46 1.63 .68
1,370 1.37 1.58 .68
,060 1.06 1,18 .67
745 745 .86 .61
733 .733 .85 .62
752 752 .84 .62
1,160 1.16 1,34 .68
1,290 1.29 144 .67
1,340 1.34 1.54 .66
1,010 1.01 13.76 .65
1,000 1.00 1.15 e.67 | C.
900 900 .97 e.64|C.
864 . 1.00 b.65 | C.
1,520 1.52 1.70 .65 | B.
1,590 1.59 1.83 .67 | B.
1,389 1.38 1.54 .69 | B.
1,090 1.09 1.26 .67 | A.
1,130 1.13 1.30 .69 | A.
5220 1.22 1.36 L7 AL
921 921 1.66 .70 | Al
1,150 1.15 1.28 .68 | A.
1,190 1.19 1.37 .70 | A.
Theyear........c.... 2,850 [eeeeeennnnn. 1,160 1.18 15.82 .67
046 .946 1.09 .71 | B.
805 .805 K 2.67 | C.
1,350 1.35 1.56 5.63 | B.
1,750 1.75 1.95 .67 | Al
1,220 1.22 1.41 .69 | AL
918 .918 1.02 .66 | A.
750 . 750 .86 .65 | A,
718 .718 .83 .65 | A,
727 727 .81 .66 | A,
871 .871 1.00 71| AL
November. , 907 .907 1.01 .64 [ A,
December. . ...cccceunnnn-n. 1,050 725 | 842 .842 .97 .65 | B.
The year....oe.eu.... b7 (1} PO 984 .984 13.35 .66

e Discharge at Bamfield obtained by comparison with Lovells.

b Part of monthly discharge at Bamfield estimated by comparison with Lovells,

NortE.—See footnote to table of daily discharge.
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AU SABLE RIVER AT BAMFIELD, MICH.

Location.—At remains of old wooden highway bridge at Bamfield, near Glennie
post office, Mich., in the NW. % sec. 14, T. 25 N., R. 5 E., about 600 feet above
mouth of Bamfields Creek.

Records available.—August 27, 1902, to December 31, 1913, when station was
discontinued. :

Drainage area.—1,420 square miles.

Gage.—Staff. Prior to 1913 gage was fastened to wooden crib pier of old bridge, about
600 feet above the steel bridge; read daily, morning and evening, to hundredths.
Limits of use: Tenths throughout the range of stage for 1909-1913. On May 13,
1913, new gage was established at steel highway bridge 600 feet below old gage
and set to read same as old gage at gage height 2.9 feet. Readings on the two
gages probably agree for gage heights within ordinary range of stage. Elevation
of zero of gage above sea level, 787.35 feet.

Control.—Shifts during extreme floods.

Discharge measurements.—Made irom the steel bridge about 600 feet below
wooden bridge at which measuremerits were formerly made. Bamfields Creek,
which enters immediately above steel bridge, carries only a few second-feet of
water.

Winter flow.—River frozen over two or three months each year, but open places,
probably caused by inflow from springs, may be found throughout the winter.

Accuracy.—Discharge measurements made in 1913 by the Fargo Engineering Co.
indicate a decided change in the discharge relation expressed by the rating curve
used prior to 1909. Comparison of gage readings at Lovells and Bamfield show
no material change in conditions at these stations during 19091911, and current-
meter measurements at Lovells from 1909-1913 show no large changes in the dis-
charge relation at that station within the period. The comparison further shows
that a decided change in discharge relation at Bamfield—the result of scour—oc-
curred during the high water of May, 1912, and another change during September,
1912, when there was a decided fill. Conditions remained practically permanent
subsequent to this last change. The ratios of monthly and yearly discharges at
Lovells to those at Bamfield, given in the table of monthly discharges, agree
closely and indicate that the estimates of discharge published in the following
tables are good.
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Discharge measurements of Au Sable River at Bamfield, Mich., in 1909, 1912, and 1913.
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Daily discharge, in second-feet, of Au Sable River at Bamfield, Mich., for 1909-1913.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,000 | 1,140 | 1,340 | 2,340 | 1,700 | 1,300 | 1,340 | 1,140 [ 1,100 | 3,140 | 1,570
1,100 | 1,140 | 1,570 | 2,410 | 1, 1,300 | 1,300 | 1,140 | 1,140 | 1,240 [ 1,460
1,200 | 1,140 | 1,760 | 2,340 | 1,570 | 1,240 | 1,240 | 1,140 | 1,140 | 1,200 | 1,340
1,200 | 1,140 | 1,830 | 2,570 | 1,570 | 1,300 | 1,240 | 1,240 | 1,200 | 1,200 | 1,340
1,400 | 1,140 | 2,040 | 2,570 | 1,520 | 1,240 | 1,240 | 1,140 | 1,200 | 1,140 | 1,300
1,500 | 1,140 | 2,810 | 2,570 | 1,520 | 1,200 | 1,240 | 1,100 | 1,100 | 1,140 | 1,400
1,200 | 1,140 | 3,390 | 2,400 | 1,570 | 1,140 [ 1,240 | 1,100 | 1,100 | 1,140 | 1,400
1,000 | 1,140 | 3,130 | 2,340 | 1,520 | 1,140 | 1,200 | 1,050 { 1,050 | 1,140 | 1,400
1,000 | 1,140 | 2,890 | 2 1,460 | 1,140 | 1,200 | 1,100 | 1,050 | 1,140 [ 1,300
1,200 | 1, 2,570 | 2,190 | 1, ;200 | 1,140 | 1,200 | 1,100 | 1,240 | 1,300
1,200 | 1,240 | 1,630 | 2,110 | 1,460 | 1,200 | 1,200 | 1,300 | 1,200 | 1,140 | 1,340
1,000 | 1,140 | 2,410 | 2,040 | 1,400 | 1,200 | 1,140 | 1,140 | 1,140 | 1 1,300
1,000 | 1,140 | 2,810 | 1,060 | 1,460 | 1,200 | 1,140 [ 1,140 | 1,050 [ 1,240 | 1,340
1,000 | 1,140 | 3,390 | 1,900 | 1,520 | 1,200 | 1,140 | 1,100 | 1,140 | 1,300 | 1,400
1,000 | 1,140 | 3,050 | 2,110 | 1,570 | 1,200 | 1,140 | 1,050 | 1,140 | 1,300 | 1,400
1,010 | 1,140 | 2,810 | 2,490 | 1,570 | 1,200 | 1,140 | 1,100 | 1,340 | 1,300 | 1,460

1,140 | 2,730 | 2,410 | 1,570 | 1,100 | 1,100 | 1,100 | 1,200 | 1,300 | 1,400

950 | 1,140 | 2,570 | 2,490 | 1,760 | 1,100 | 1,100 | 1,100 | 1,240 | 1,340 | 1,340
1,100 | 1,200 | 2,570 | 2,340 | 1,630 | 1,240
1,200 | 1,140 | 2,730 | 1,960 | 1,520 | 1,140
1,100 | 1,140 { 2,650 | 1,900 | 1,520 | 1, 30!
1,100 | 1,140 | 2,730 | 1,830 | 1,400 | 1,34
1,140 | 1,140 | 2,730 | 1,830 | 1,340 | 1,90
1,200 | 1,200 | 2,650 | 1,700 | 1,340 | 2, 19
1,240 | 1,240 | 2,260 | 1,630 | 1,300 | 1,96
1,630 1, 7%

Day. Mar Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
1,520 1,400 | 1,050 | 1,000 | 1,240 | 1,100 | 1,300 | 1,200
1,460 | 1,400 | 1,000 | 1,000 | 1,050 | 1,100 | 1,300 | 1,240
1,460 [ 1,400 | 1,000 | 1,000 | 1,000 [ 1,140 | 1,300 | 1,240
1,400 | 1,340 963 1,050 | 1,100 | 1,200 | 1,240 | 1,240
1,340 | 1,300 | 1,000| 1,000 | 1,140 | 1,240 | 1,240 | 1,240
1,300 | 1,340 1,050 | 1,000 | 1,240 | 1,300 | 1,240 1,240
1,300 | 1,340 | 1,050 | 1,050 [ 1,240 | 1,300 | 1,300 | 1,200
1,240 | 1,300 | 1,300 | 1,050 | 1,300| 1,240 | 1,300 | 1,240
1,240 | 1,300 | 1,240 | 1,050 | 1,200 | 1,200 | 1,300 | 1,240
1,240 | 1,240 | 1,240 | 1,000 | 1,140 | 1,140 | 1,300 | 1,300
1,240 | 1,200 | 1,460 | 1,050 | 1,200 | 1,140 | 1,240 | 1,240
1,240 | 1,200 | 1,200 | 1,050 | 1,240 | 1,140 | 1,240 | 1,200
1,240 | 1,200 | 1,100 | 1,100 | 1,400 | 1,200 | 1,300 | 1,200
1,240 | 1,140 | 1,100 | 1,050 | 1,400 | 1,100 | 1,240 | 1,240
1,240 | 1,140 | 1,140 | 1,100 | 1,340 | 1,100 | 1,200 | 1,200
1,240 | 1,200 | 1,200 | 1,300 | 1,240 | 1,050 | 1,200 | 1,140
1,240 | 1,200 | 1,140 | 1,140 | 1,240 | 1,050 | 1,300 ] 1,140
1,200 | 1,200 | 1,050 | 1,100 [ 1,240 | 1,050 | 1,300 ] 1,140
1,240 | 1,200 | 1,050 [ 1,050 | 1,240 | 1,050 | 1,300 | 1,100
1,800 | 1,200 ] 1,050 | 1,000 | 1,200 | 1,100 | 1,240 1,140
1,240 1,240 1,050 ! 1,100 | 1,240 1,200 | 1,200 1,100
1,300 | 1,200 | 1,050 | 1,100 1,200 | 1,300 | 1,200 1,100
1,340 | 1,200 1,050 | 1,050 ] 1,140 | 1,240 | 1,1
1,460 | 1,140 | 1,240 | 1,050 | 1,140 | 1,200 | 1,140 |-

1,460 | 1,100 { 1,100 | 1,100 1,200 | 1,200 [ 1,140
1,400 | 1,100 | 1,340 | 1,140| 1,200 | 1,300 | 1,140
1,340 | 1,100 | 1,240 | 1,140 | 1,140 | 1,400 | 1,140
1,300 | 1,100 | 1,050 [ 1,140 | 1,200 | 1,400 | 1,200
1,240 | 1,050 | 1,240 | 1,200 | 1,240 | 1,460 | 1,240
1,240 | 1,000 | 1,050 | 1,140 | 1,140{ 1,340 [ 1,200
1,300 [........] 1,050 | 1,100 ... .... 1,300 [-.utn...
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Daily discharge, in second-feet, of A Sable River at Bamfield, Mich., for 1909-1913—Contd.

Day. Feb. | Mar. | Apr. | May. | June., | July. | Aug. { Sept. | Oct. | Nov. | Dec. -
1,200 | 1,760 | 1,960 | 1,060 | 1,520 | 1,140} 1,240 | 1,460] 1,570 | 2,260
1,200 | 1,900 | 2,260 | 1,900 ] 1,520 | 1,200} 1,200 | 1,460 | 1,570| 2,260
1,200 | 1,5201 2,110 | 1,830 | 1,460 | 1,200 | 1,240 | 1,460 ] 1,570 | 2,260
1,140 [ 1,570 | 2,110} 1,760 | 1,400 | 1,200 | 1,240 | 1,700 | 1,520 | 1,570
1,140 | 1,760 | 1,900 | 1,830 | 1,340 | 1,200 | 1,140 1,630 { 1,520 1,630
1,140 | 2,110 | 1,830} 1,830 | 1,3¢40.] 1,200 | 1,200 1,000 | 1,460 | 1,630
1,140 | 2,110 | 1,700 | 1,760 | 1,300 [ 1,200 | 1,240 2,110 | 1,520 1,630
1,140 | 1,900 | 1,630 | 1,760 | 1,300 | 1,140 | 1,300 | 2,190 [ 1,700 | 1,630
1,140 | 1,000 | 1,630 | 1,700 | 1,240 | 1,140 | 1,240} 1,960 | 1,760 | 1,700
1,200 | 2,040 | 1,570 | 1,700 | 1,240 [ 1,200 | 1,240 [ 1,960 [ 1,700 | 2,110
1,300 | 2,260 | 1,570 | 1,700 | 1,200 1,200| 1,240 1,830 ] 1,700 | 2,650

2,490 | 1,570 | 1,700 | 1,140 | 1,140 1,200| 1,7€0 | 2,340 | 3,050
2,570 | 1,520 [ 1,760 | 1,140 | 1,140 | 1,200 1,830 3,130 | 2,730
3,390 | 1,520 [ 1,760 | 1,000 | 1,140 | 1,140 | 1,630 | 2,800 | 2,570
3,300 | 1,520 ( 1,570 1, 1,140 ( 1,240 | 1,520{ 2,810 | 2,410

1,460 | 2,890 | 1,700 | 1,520 ] 1,100 { 1,240 | 1,300 | 1,460 | 2,650 | 2,340
1,340 | 2,730 | 1,900{ 1,570| 1,100 1,300 | 1,240 | 1,630 2,570 2,260
1,300 | 2,650 | 2,340 | 1,520 | 1,140 [ 1)240| 1,240 | 1,760 | 2,490 | 2,340
1,300 | 2,650 | 2,340 | 1,400 | 1,140 | 1,200 | 1,200 | 1,830 | 2,410 2,260
1,240 | 2,410 | 2,260 | 1,400 | 1,140 | 1,200 | 1,140 | 1,700 { 1,570 | 2,260
1,340 | 2,260 [ 2,190 | 1,400 [ 1,2001 1,140 | 1,140| 1,570 1,570 | 1,960
1,520 | 2,110 [ 2,340 | 1,400 | 1, 1,140 | 1,200 [ 1,570| 1,630 | 1,900
1,570 | 1,900 [ 2,570 | 1,340 | 1,200 1,140 | 1,140 | 1,760 1,700} 1,830
1,520 | 1, 2,810 | 1,340 | 1,200} 1,140 | 1,140 | 1,830 | 1,700 | 1,830
1,300 | 1,200 | 1,140 | 1,200 | 1,760 | 1,760 | 1,760

1,300 | 1,200 | 1,100 | 1,200 | 1,700 | 1,830 | 1,760

1,340 | 1,200 1,140 | 1,240 | 1,630 | 1,760 | 1,700

1,340 | 1,200 | 1,140 | 1,200| 1,570 | 1,760 | 1,700

1,340 [ 1,140 | 1,200 1,300 | 1,570 | 1,700 1,630

1,340 | 1,140 | 1,200 | 1,340 | 1,570 | 1,830 1,630

eemees| L1140 1,240 [o.o.oo. 1,520 |-.- ... 5630

Day. Mar. | Apr. | May. | Jume. | July. | Aug.| Sept.| Oct.| Nov.| Dec.
1,520 | 1,460 | 1,830 | 1,210 | 1,320 1,930

1,570 | 1,460 | 2,190 | 2,210 | 1,320 | 2,340

1,570 | 1,520 | 2,49 | 1,210 | 1,380 | 2,410

1,630 | 1,520 | 2,340 | 1,260 | 1,320 | 2,270

1,760 | 1,570 | 2,260 § 1,260 | 1,320 [ 2,130

1,700 | 1,520 | 2,110 [ 1,210 | 1,380 2,060

1,760 | 1,520 | 1,900 1,210 | 1,500 2,000

,830 | 1,570 | 1,8301% 1,160 [ 1,620 2,000

1,760 1 1,630 | 1,760 | 1,160 | 1,560 2, 000

1,700 | 1,630 | 1,830 | 1,210 | 1,500 | 2,060

1,700 | 1,760 | 1,80 1, 1,440 | 1,930

1,630 | 1,760 | 1,760 | 1,440 | 1,380 | 1,740

1,570 | 1,700 | 1,760 | 1,620 | 1, 1,930

1,700 | 1,570 | 1,700 | 1,560 | 2,410 | 1,740

1,900 | 1,520 | 1,830 | 1,440 | 2,200 1,560

1,760 | 1,900 2,040 | 1,460 | 1,900{ 1,380 | 2,270 | 1,500

1,960 | 1,760 { 1,760 | 1,460 | 2,040 1,320 | 2,270 | 1,560

1,900 { 1,760 | 1,700 | 1,630 | 1,620 1,3% 1, 1,560

1,830 | 1,760 | 1,630 | 1,760 | 1,560 | 1,3 1,860 | 1,440

2,190 | 1,760 | 1,570 | 1,760 | 1,560 | 1,260 | 1,680 1,440

2,800 | 1,700 | 1,520 | 1,700 | 1,500 1,260 | 1,620 | 1,440

2,970 | 1,700 | 1,460 | 1,760 | 1,440} 1,260 | 1,680 | 1,440

3,300 [ 1,630 | 1,460 | 1,760 | 1,440 | 1,380 [ 1,740 | 1,440-

3,840 | 1,630 | 1,520 | 1,760 | 1,380 | 1,380 | 1, 1,440

3,300 | 1,630 | 1,630 | 1,700 | 1,380 | 1,380 | 1,800 | 1,440

3,130 | 1,570 | 1,570 | 1,700 [ 1,380 | 1,320 | 1,740 | 1,440

3,050 | 1,570 | 1,570 | 1,630 | 1,320 | 1, 1,740 | 1,380

3,210 | 1,570 1,460 | 1,630 | 1,260 | 1,260 | 1, 1,380

4,020 | 1,520 | 1,460 | 1,760 | 1,260 | 1,320 | 1,740 | 1,380

4,420 | 1,520 ,460 ,760 1 1,210 | 1,320 | 1,740 1,380

3,740 |........ 1,460 | 1,760 |--.-.... 1,320 |... ... 1,380

56525 °——waP 35410t '
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Daily discharge, in second-feet, of Au Sable River at Bamfield, Mich., for 1909-1918—Contd.

Day. Jan. Mar. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

1,160 | 1,160 | 1,000 | 1,100 | 1,380 | 1,260
1,100 | 1,100 { 1,000 | 1,380 | 1,440 | 1,260
1,160 | 1, 1,000 | 1,380 | 1,380 |- 1,260
1,160 | 1,050 | 1,000 | 1,320 | 1,500 | 1,260
1,160 | 1,050 | 1,000 | 1,210 | 1,560 | 1,260
1,100 | 1,050 | 950 | 1,160 | 1,210 | 1,210
1,160 | 1,210 | 1,160 | 1,260 | 1,210 | 1,210
1,210 | 1,160 | 1,380 | 1,320 | 1,210 | " 1,160
1,160 | 1,100 | 1,380 | 1,560 | 1,260 | 1,160
1,100 | 1,100 | 1,210 | 1, 1,320 | 1,160
1,160 | 1,100 | 1,320 | 1,380 | 1,380 | 1,210

1,160 | 1,050 | 1,050 | 1,260
1,100 | 1,000 | 1,000 1,210 | 1,620 | 1,100
1,100 | 1,000]..0.... L2100 .. 1,100

Norte.—Discharge Jan. 1, 1909, to May 11, 1912, computed from rating curve based on discharge measure-
ments made during March, 1909, and the formof the previous rating curve; discharge from May 12 to
Sept. 17, 1912, also computed from the above rating curve by making proper allowance for scour which
occurred duriﬁ:f May, 1912 (see ‘“ Accuracy ” in stafion desrription); discharge Sept. 18, 1912, to Dec. 31,
1913, computed from a rating curve based on numerous measurements made by the Fargo Engineering Co.
du 1913, well defined between 1,100 and 3,540 second-feet (gage heights 1.5 and 5.0 feet), and fairly
well defined beyond those })oints. .

Discharge Jan. 6-20 and Jan. 31 to Feb. 22, 1909, estimated, because of ice, from gage heights, four dis-
charge measurements, observer’s notes, and climatologic records.

Discharge estimate&, because of ice, from gage heights, observer’s notes, climatologic records and dis-
charge of Au Sable River at Lovells, as follows: Dec. 19-31, 1909, 1,230 second-feet; Jan. 1-31, 1910, 1,140
second-feet; Feb. 1-28, 1910, 1,080 second-feet; Mar. 1-6, 1910, 1,080 second-feet; Dec. 23-31, 1910, 1,100
second-feet; Jan.1-31, {911, 1,040 second-feet; Feb. 1-17,1911,1,000second-feet; Jan. 1-31,1912, 1,500 second-
feet; Feb. 1-29, 1912, 1,400 second-feet; Mar. 1-25, 1912, 1,280 second-feet; Jan. 10-16, 1913, 1,350 second-feet;
Jan. 29-31, 1913, 1,380 second feet; Feb. 1-28, 1913, 1,200 second-feet; Mar. 1-17, 191%, 1,470 second-feet.

Monthly discharge of Au Sable River at Bamfield, Mich., for 1909-1913.

[Drainage area, 1,420 square miles.]

L]
Discharge in second-feet. Run-off
(depth in | e Ratio of Ac
Month. Per | incheson | Lovellsto | 0%
Maximum.| Minimum.| Mean. | square | drainage | Bamfield.
mile area).
1,760 850 1,160 0.817 0.94 0.66
1,500 950 1,130 .796 . .67
1,300 1,140 | 1,180 .831 "96 .61
3,390 1,340 2,470 1.74 1.94 .65
2,570 1,570 2,090 1.47 L.70 .68
1,760 1,100 1,460 1.03 1.15 .68
2,190 1,100 1,350 .951 110 .63
1,340 1 1,160 -817 . -63
1,300 1,050 1,150 .810 . .61
1,340 1,050 1,180 831 .96 .
1,570 Lug| 1290 ~908 1.0l :
L5710 Jeenn . 1,320 -930 1.07 .66
3,390 850 1,410 .993 13.50 .65

2 The ratio of the drainage area of A{J Bable River near Lovells to the drainage ar¢éa at Banfield is
, 0.70. See ““ Accuracy” in station description.
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Monthly discharge of Aw Sable River at Bamfield, Mich., for 1909-1918~-Continued.

Discharge in second-feet.
(dopthin | Ratioof
e atio o
Month, Per inc}t;;es on | Lovells to ‘}:‘G‘?'
Maximum. | Minimum. | Mean, | square | Orainage | Bamfield. :
mile. area). -
1,140 0.803 0.93 a 0.64
1,080 .761 "9 .65
2,730 80| 12 149 b.59
1,830 1,560 1.10 1.23 .67
1,520 1,310 .923 1.08 64
1,400 1,220 1859 ~96 61
1,460 1,120 .789 .91 .55
August. ... 1,300 1,080 .761 .88 .60
September, 1,400 1,210 1852 195 “61
October. .. .. 1,460 1,200 .845 .97 .63
November. . 1,300 1,240 873 “97 63
December. . ..... - 1,300 1,170 . 824 .95 64
The year............. Xz Y 1,260 887 12.09 63
1,040 .732 .84 .65
............ 1,080 781 79 b.63
, 570 1,140 1,460 1.03 1.19 .60
3,390 1,520 2,160 1.52 1.70 .68
2,810 1,520 2,000 1.41 1.63 .68
1,960 30| 158 L1 124 67
1,520 1,000 1,220 .859 .99 .61
1,300 1100 | 1,180 &1 19 ‘62
1,340 Lo | 120 859 .96 .62
2190 1460 | L7zoo| 120 138 .68
3,130 1,460 1,920 1.35 1.51 .67
3,050 1,570 2,030 1.43 1.65 .66
3,390 | cooennnn.. 1,550 | 109 14.84 .65
1,500 | 1.06 1.22 a.67
1,400 2986 1.06 a.64
(Y R 1,330 1937 108 b.65
3,560 0| 230|165 1.84 .65
€420 2,360 | 1.66 1.91 -67
3,300 2,000 1.41 1.57 .69
2,040 1,630 1.16 1.33 .67
1,760 0640 | 115 1.33 -89
2)490 Lo | 121 1.35 Vi
1,620 1,310 .923 1.06 .70
2)410 1680 | 118 1.32 ‘68
..... 2,410 1,380 1,710 1.20 1.38 .70
1,720 | Lot 16.45 67
1,390 .979 L13 .71 | C.
1,200 .845 .88 a.67 | C.
; 2130 150 173 v.63 | C.
3,960 2620 1.85 2.06 67| AL
2,060 1,760 1.24 1.43 .69 | A,
1,740 1,390 “979 1.00 266 | A
1,380 1,150 .810 .93 .65 | A.
1210 1110 782 “90 65 | A
1,380 1,100 175 .86 .66 | A,
1,560 1,230 -866 1.00 71| AL
1,800 1,410 .993 L1 641 A,
1,680 1,300 .915 1.05 .65 | B,
4,140 950 | 1,480 | 1.04 117 .66

a Discharslzat Bamfield obtained by comparison with Lovells,
b Part of discharge at Bamfield obtained by comparison with Lovells.

Nore.—S8ee footnote to table of daily discharge.
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TITTABAWASSEE RIVER AT FREELAND, MICH.

Location.—At highway bridge at Freeland, Mich.
Records available.—August 22, 1903, to August 3, 1906; October 28, 1906, to

December 31, 1909; January 1, 1912, to December 31, 1913.
Drainage area.—2,530 square miles.!

Cooperation.—Estimates of daily discharge were

Williams, consulting engineer, Ann Arbor, Mich.

‘made and furnished by G. S.

Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
8,575 | 2,510 | 1,080 | 908 746 790 685 11,110 1,300
3,700 | 2,190 | 1,050 872 770 812 675 | 1,140 | 1,600
3,400 | 1,920 | 1050 | 930 | 758 | 813{ 645 1,170 1,920
4,850 | 1,600 | 1,025 | 900 | 758 | 730 | 663 (1,100 2,070
5,910 | 1,530 | 1, 872 746 702 | 685 | L170| 2,065
5,400 | 1,490 | 965 | 803| 730| 712| 702{1,170| 2,030
4,650 | 1,460 | 953 | 758| 40| 690 78| 1,200( 2000
4,425 | 1,380 930 722 930 675 758 | 1,220 | 2,060
4,275 (1,350 | 900 | 712|1,825| 693{ 832|1,240| 1,990
4,050 | 1,320 884 690 | 2,930 712 900 | 1,270 | 1,750
3,325 | 1,300 872 675 | 3,860 702 930 | 1,300 | 1,600-
3,575 | 1,300 | 832 | 645)3,280 | 685 1,005 | 1,310 | 1,39
3,350 | 1,470 815 645 | 2,320 680 ( 1,030 | 1,360 | 1,300
3,075 | 1,680 | 795 | 6252150 | 675 | 1,058 | 1,350 | 1,390
2,950 | 1,850 | 785 | 567 |2,000| 6751070 | 1,300 | 1,300

8,280 | 2,850 | 2,000 | 765 711,900 | 608 | 1,100 | 1,270 | 1,240
7,000 | 2,740 | 2,230 | 718 | 570 | 1,825 | 6251 1,065 | 1,230 | 1,200
5,275 | 2,600 | 2,240 | 02| 592 | 1,750 620 1,085 | 1,200 | 1,170
4,225 { 2,510 | 2,200 | 690 620 | 1,510 | 653 [ 990 | 1,215 1,140
4,350 | 2,420 | 1,620 | 680 | 658 | 1,600 | 667 | 960 | 1,230 | 1,100
4,650 | 2,320 | 1,760 675 685 | 1,390 690 990 1 1,285 | 1,080
4,925 | 2160 | 1,600 | 675| 712| 1,238 712| 990 1,350 | 1,040
5,400 | 2,150 | 1,490 | 827| 787|1,058| 35| 1,080 | 1,535 | 1,000
5910 | 2,570 | 1,450 | 930 | 758 | 1,025 | 712 L,110 | 1,825 930
6,850 | 8,125 | 1,400 | 832 746 990 702 | 1,085 | 1,600 870
6,350 | 3,300 | 1,380 712 758 965 675 | 1,050 | 1,480 800
5,780 | 3,490 | 1,330 | 930 | 770 | 930| 690 | 1,035 | 1,390 755
5,350 | 3,425 | 1,300 930 774 930 702 | 1,020 | 1,350 700
4,575 (3,300 | 1,180 | 930 | 746 | 882| 7121035 ( 1,300 680
4,275 1 2,940 | 1,150 908 730 850 702 { 1,070 | 1,300 685
8,900 |....... 1,060 |....... 722 813 |....... 1,100 |....... 690

Monthly discharge of Tittabawassee River at Freeland, Mich., for 1913.

[Drainage area, 2,530 square miles.)

Discharge in second-feet.
Run-off
depth. in
Month. . Per dreg'es on
s N inage
Maximum. | Minimum, { Mean. sgllilsge area).
4,025 1,390 1,980 0.783 0.90
2,300 1,300 1,680 . 664 .69
8,280 1,720 4,230 1.67 1.92
5,910 2,150 3,410 1.35 1.51
2,510 1,060 1,610 . .73
1,080 675 861 .340 .38
930 567 726 .287 .33
3,860 730 1,430 . .65
813 608 699 .26 .31
1,110 645 938 .37 .
1,825 1,110 1,300 514 .57
December. . ... ...l 2,070 680 1,320 .522 .
The Jear. .« .coeumiiiaeitiiaaaaaaaaaaan 8,280 567 1,680 . 664 9.02

1 Revised since last report,
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. STREAMS TRIBUTARY TO LAKE ERIE.
HURON RIVER AT DEXTER, MICH.

Location.—At the highway bridge at Dexter, Mich., one-fourth mile below mouth
of Mill' Creek.

Records available.—September 1, 1904, to December 31, 1913.

Drainage area.—Not measured.

Gage.—Standard chain, attached to bridge; read daily, morning and evening, to
half-tenths. Limits of use: Hundredths below 0.5, half-tenths from 0.5 to 1.5,
and tenths above 1.5 feet.

Control.—The high water that carried out the gage on March 12, 1908, produced per-
manent change in the bed of the river; a small headrace runs to an abandoned
mill on the left bank, but at ordinary stages little or no water flows into this canal;
at high stages a small amount of water may pass around the gage through thisrace.

Discharge measurements.—Made from a boat several hundred feet below gage or
from bridge to which gage is attached.

Winter flow.—Little ice forms at this section; current is swift.

Accuracy.—Discharge relation that existed prior to March 12, 1908, was altered as
the result of the change in the river bed produced at that time; gage heights
only slightly affected by ice. The station was inspected September 23, 1912,
when the chain was found to be 0.13 too long. It was correct on October 17, 1908.
Gage readings published for 1909, 1910, and 1911 should be corrected on account-
of this elongation of the chain.

Cooperation.—Station maintained in cooperation with Eastern Michigan Edison
Co., Washtenaw division, Ann Arbor, Mich.

No discharge measurements were made at this station during the year 1913.

Daily gage height, in feet, of Huron River at Dexter, Mich., for 1913.
[D. M. Litchfield, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nv. { Dec.
1.7 0.18] 2.9 0.9 0.7 1—0:20 |~0.35 |~0.20 |—0.25} 0.15| 0.52
1.4 15| 2.8 .8 .6 |— .28 |— .38 |— .20 |— .20 .15 .55
1.0 .25 | 3.4 .65 5 |~ .30 |~ .35 |- .25 |— .20 .10 .52
1.0 10| 3.8 .6 5 [~ .30 |— .35 [— .25 |— .22 .10 .48
.8 10| 3.5 .5 424~ .22 |~ .38 |— .30 |— .25 .05 .45
7|~ .02 8.2 .48 .32 1— .28 |~ .40 |— .25 |— .20 .02 .48
W7 L2010 3.0 .38 .28 [— .30 |~ .40 [— .25 {— .18 .02 .5
.6 20| 2.8 .30 .22 |~ .32 |- .38 |— .28 |— .22 .00 .42
.48 40| 2.6 .28 L18 1= .35 |~ .28 1— .28 |— .22 .02 .38
.40 .8 2.6 .20 18 |~ .35 |~ .28 |— .25 |— .22 | ..02 .35
.30 | 1L05| 2.8 .22 .12 |~ .36 |~ .25 |— .30 |~ .18 .02 .32
.38 | L2 2.7 .20 .10 |— .40 {~— .25 |— .30 |— .20 .08 .30
.481 1.3 2.5 .22 12 1— .40 |~ .28 |-~ .30 |— .20 .18 .30
.48 | 1.8 2.2 .28 .02 f— .48 |~ .30 |~ .30 |— .18 .25 .30
18 1.9 2.1 .48 .00 [~ .48 |~ .30 |~ .32 |— .20 .28 .28
16 .20 L6 2.0 1.25 |— .08 |— .42 |— .30 |— .35 1— .20 .25 .25
17 A5 1.5 1.8 1.4 |— .08|— .38 |- .30 |-~ .30 |- .20 .20 .22
18 —.02| 16 1.6 1.3 |— .10 )— .40 |— .28 }—~ .38 {— .15 .22 .20
19 —.05| L5 15 115 |— .12 |— .48 |— .25 [~ .30 {— .12 .32 .20
20 251 1.4 1.4 1.0 |— .20 |— .40 |- .25 |~ .30 |— .12 | .45 .20
21 .30 L5 1.2 L0 |— .20 |— .35 |~ .22 |~ .30 |~ .12 42 .18
22... 30| 1.6 1051 1.0 [~ .15|— .35 |~ .20 [— .30 {— .08 .35 12
... 1.5 1.0 Lo |— .15 {— .35 |— .22 |— .30 |— .02 .30 .10
24... 2.8 .9 9 |— .12 |— .40 j— .22 |~ .30 .06 .30 .10
25. 3.2 .8 |- 15 |— .40 |~ .18 |~ .30 -00 .28 .10
26... . 3.4 .9 .6 |— .15 |— .40 |— .20 |~ .30 .00 .22 .10
27. 3 2.8 1.0 } Lo |-~ .20]|— .38 }— .22 |- .28 .05 .22 .05
28... . 2.7 L1 11 }— .20 |- .30 [— .22 |~ .28 .20 .28 .00
2... X 2:9 | 1.0 L0 |— .20 ]— .30 {— .22 |~ .28 .22 .82 .00
30... . 3.0 .9 1.0 |— .20 {— .30 |— .25 |~ .28 .20 .38 .05
31 1.6 3.0 |--..... 8 Jeaio. - .30 [— .20 |....... 2 ..., .05
-

NoTE.—Observer made complete notes concerning ice. Discharge relation probably affected by ice
about Jan. 5-13, and Jan. 28 to Feb. 17.
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HURON RIVER AT GEDDES, MICH.

Location.—At dam and power plant of the Eastern Michigan Edison Co., at Geddes,
Mich., half a mile above mouth of Fleming Creek.
Records available.—February 1, 1904, to December 31, 1913.

Drainage area.—757 square miles.

Determination of discharge.—The flow of the river at this point is computed from
records of the operation of the power plant and records of depth of flow over dam.
Cooperation.—Estimates of daily discharge were made and furnished by G. 8.
Williams, consulting engineer, Ann Arbor, Mich.

Daily discharge, in second-feet, of Huron River at Geddes, Mich., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
270 | 1,825 | 535 2,368 | 1,133 | 1,142 | 382 124 302| 172! 380 591
286 | 1,410 378 | 2,370 | 1,064 997 297 135 182 198 301 601
326 | 1,222 476 12,605 1,030 | 88| 288 | 122| 201| 203| 360 623
312 | 1,019 418 | 3,352 903 664 313 57 182 197 419 572
229 905 284 | 2,886 875 862 321 61 167 183 360 540
498 872 448 | 2,708 815 764 334 133 162 174 319 542
744 622 336 | 2,348 804 830 311 127 236 207 308 509
727 946 4321 2,234 664 790 311 124 422 203 292
645 | 1,184 846 | 2,124 638 850 328 111 155 193 274 536
427 873 | 1,306 | 2,164 650 492 243 195 167 199 313 422

4 520 144 107 250 215 304 510
3 478 179 156 188 200 330 473
487 179 204 202 173 308 480
538 233 140 179 183 414 480
454 280 103 210 406 496
472 319 112 163 215 420 473
448 332 203 148 223 404 |- 285
428 353 104 145 231 415 476
389 333 194 153 236 396 459
431 206 190 148 236 435 439
391 95 219 167 257 451 430
369 180 229 343 252 439 590
316 84 177 164 294 440 460
376 131 242 319 307 437 404
355 112 125 163 288 436 500
334 110 165 303 456 321
365 154 154 141 305 399 335
327 153 193 152 340 453 358
2 324 213 193 149 369 408 269
30 eeaaanan- 1,655 [....... 2,330 | 1,231 | 1,227 93| 217| 156 406 449 339
E S O 1,652 |... ... 2,407 |....... 1,142 |....... 70 2., /7., 342
Monthly discharge of Huron River at Geddes, Mich., for 1913.
[Drainage area, 757 square miles.]
Discharge in second-feet. Run-off
(depth in
Month. Per 1(1;0 1es on
: rainage
Maximum, | Minimum. | Mean, sggf; area).
2, 256 1,240 1.64 1.89
1,825 349 722 .954 .99
2,790 284 1,430 1.89 2.18
3,352 1,053 1,830 2.42 2.70
2,027 566 1, 1.39 1.60
1,142 316 721 .80
382 84 231 . 305 .35
294 57 159 .210 .24
422 103 192 .254 .28
406 172 244 .322 .37
456 274 384 507 .57
. 29 470 .621 .12
4 3,352 57 708 .935 12,69
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HURON RIVER AT FLAT ROCK, MICH.

Location.—At the highway bridge at Flat Rock, Mich., 2,000 feet below the crossing
of the Detroit, Toledo & Ironton Railway.

Records available.—August 6, 1904, to December 31, 1913.

Drainage area.—1,000 square miles.

Gage.—Staff; gage read daily, morning and evening, to tenths. Limits of use:
Half-tenths below 1.5 and tenths above 1.5 feet.

Control.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Regulation.—At ordinary stages flow of the river is controlled by a dam and power
plant immediately above station, but operation of this plant is assumed to have
little effect on diurnal fluctuations of stage.

Winter flow.—Ice jams form below the station and cause backwater at the gage;
in general the section above the station is kept open by the power plant.

Accuracy.—Station last inspected September 25, 1912; a mieasurement on this date
indicates marked change in discharge relation since October 16, 1908.

Cooperation.—Station maintained in cooperation with Eastern Michigan Edison
Co., Washtenaw division, Ann Arbor, Mich.

Daily gage height, in feet, of Huron River at Flat Rock, Mich., Jor 1913.

[C. L. Metler, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.1 4.8 3.2 7.7 4.0/ 3.8 0.85) 0.6 | 1.05] 1.1 2.1 2.7
18] 7.1 3.2 7.6 3.8] 3.4 1.05 .6 95 L2 2.1 3.1
18 7.4 2.6 7.5 3.6 3.4 1.2 .6 .9 1.1 .8 3.0
17 761 29 7.81 3.6 3.3 1.0 .6 .95 1.35]| 1.9 3.0
1.8 68| 3.0 8.2 2.81 2.6 .8 30| LO 1.0 2.2 3.0
1.8 6.0} 3.0 80) 32| 30 .8 .6 951 L1 2.1 2.9
2.2 6.0 2.4 7.7 3.0} 29 .8 P A P 1.0 2.0 2.7
3.0 5.4 2.6 7.4 2.91 2.6 .8 .9 L1 1.1 2.0 2.8
3.1 5.2 2.8 7.0 2.8 2.7 1.1 .9 .9 1.1 1.9 2.8
28] 571 46| 70| 2.4} 3.0 1.05 .6 .9 L1 1.4 2.8
2.8 5.8 7.2 741 241 20 .7 .8 .9 105 L9 2.6
291 5.2 66| 76| 23| L8 .8 W7 .95 1.0 1.8 2.6
3.0 4.6 6.6 7.3 2.41 1.8 .6 .9 951 L1 2.0 2.6
33| 38 6.4 720 22} L8 851 L25 ... 1.05( 2.0 2.6
3.0 3.8 62| 66| 2.2 L8 401 115 .9 L45| 2.2 2.4
29| 44| 60 6.2, 36| L6 .5 .9 .8 1.8 | 2.2 2.5
4.4 3.8 5.2 6.0 52| 1.8 B .5 85 L2 2.2 2.2
6.8 3.4 4.8 5.4 50| 1.8 .6 .5 1.0 1.1 2.1 2.2
8.2 3.4 4.7 5.2 4.8} 1.8 .6 75 .8 1.6 2.4 2.1
7.7 8.4) 48) 5.0] 44| L4 .5 95 105 L15| 2.2 2.0
7.3 3.2 5.1 4.8 40| 1.2 .55 .95 .9 1.3 2.2 2.0
82| 3.9] 56! 46| 44] L1 .30 1.0 .8 | 13 2.2 1.8
78] 37| 56| 43| 42| LO05 .5 .8 .05 115 2.3 2.2
7.8 32| 66| 41 4.1] 1.0 401 L0 1.05( L9 { 2.3 2.2
7.9 3.4 8.2 4.0 3.8 11 .55 .95 | 1.0 1.9 2.5 2.0
7.2 3.4 8.5 3.6 3.8] L2 .40 LO5] 1.0 1.9 2.4 1.8
6.9 3.4 8.4 3.9 46| 1.2 L4041 1.1 1.0 1.4 2.2 2.0
6.7| 3.2 7.8] 42| 49| 1.2 W7 .85 .9 2.1 2.4 2.2
[: % PR 7.3 451 50| LO .8 .95 71 20 | 2.2 2.0
6.0....... 7.4 44} 44| 11 .8 .95 7] 2.2 2.4 2.2
5.0 |eveened 7T eeien.. 4.0 }....... L0 feeeenifinannns 2.2 [-...... 2.0

Nore —Obsmer made no notes concerning ice. Discharge relation probably not materially affected
by ice during 1913

CATTARAUGUS CREEK AT VERSAILLES, N. Y.

Location.—On a three-span highway bridge in the village of Versailles, about 6 miles
below Gowanda, 2} miles above mouth of Clear Creek (coming in from the right),
and about 8 miles above mouth of stream.
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Records available.—September 23, 1910, fo December 31, 1913. Data published
also in annual reports of the State of New York Conservation Commission and the
New York State engineer and surveyor. .

Drainage area.—467 square miles.

Gage.—Chain, fastened to the upstream side of the first span from the right-hand end
of the bridge; read daily, morning and evening, to half-tenths. Limits of use:
Hundredths below 6.0, hali-tenths from 6.0 to 7.5, and tenths above 7.5 feet.

Control.—Rock and gravel. Shifted by flood in March, 1913.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Discharge relation affected by ice.

Floods.—The flood of March, 1913, reached gage height 11.6 feet at 5.40 p. m. March
25, agrecorded by the gage observer. Later determinations, made by engineers of
the Geological Survey and based upon high-water marks, indicate that flood
crest may have exceeded height noted by observer. The corresponding discharge
was approximately 30,000 second-feet, or 64 second-feet per square mile of drain-
age area.

Accuracy.—Discharge curve fairly well defined. Estimates as published fairly good.

Discharge measurements of Cattaraugus Creek at Versailles, N. Y., in 1913.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. heiZ%t. charge.
Feet. | Sec. ft. Feet., | Sec. ft.
Mar. 30 | C. 8. DeGolyer 6.35 1,870 || Apr. 30 | C. 8. De Golyer. ....... 6.37 1,850
31 |..... do 6.22 1,510 || Aug. 14 | G. H. Canfield... J 4.87 122
Apr. 29 |..... do 7.06 3,580 || Oct. 31 | R. 8. Barnes........... 5.19 287

Daily gage height, in feet, of Cattaraugus Creek at Versailles, N. Y-, for 1918.
[James Palmer, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
5.80| 5.80| 6.2 5.95) 5.45| 5.02] 4.90| 4.75] 4.8 5.20 5.12
5.60| 5.57 | 6.0 5.75| 5.62| 4.98| 4.93| 4.77| 4.90] 5.22 5.12
5.63| 5.40 | 5.95{ 5.62| 5.42| 4.98| 4.87| 4.77| 5.08| 5.22 5.12
5.70 | 5.53 | 6.1 5.58] 5.30| 5.08| 4.8 | 4.7 | 5.00| 5.25 5.12
5,50 5.57 | 5.08| 5.82| 5.25| 5.20 | 4.87| 4.70| 4.95| 5.20 5.12
5.47 | 6.6 5.82| 5.42| 5,20 5.18| 4.85| 4.65| 4.95| 5.12 5,12
5.53 | 7.3 5.8 5.42| 6.6 5.02| 4.8 | 4.65| 4.82| 5.05 5.12
5.7 7.25| 5.72| 5.38| 5.78 | 5.12| 4.85| 4.67| 4.8} 5.00 5.20
5.67) 7.6 5.75| 5.32| 5.52| 4.98] 4.90)| 4.73! 4.85] 5.35 5.12
5.67| 8.4 5.72| 5.30| 5.35| 5.10| 5.03 ) 4.67 | 4.82| 6.3 5.15
5,771 7.256 6.4 5.30} 5.30| 5.06| 4.93} 4.67 ! 4.85] 5.65 5.12
6.8 | 6.05| 5.30| 5.20| 5.00.] 4.93f 4.67 | 5.00| 5.52 5.08
7.05| 5.80| 5.28| 5.151 5.00| 4.93| 4.67} 5.05| 6.1 5.18
7.5 5,681 5.22| 5.10| 5.00| 4.87| 4.75| 4.95| 6.1 5.25
7.15 ] 5.58 | 5.22| 5.12| 5.00| 4.77| 4.67| 4.95| 5.78 5.25
6.65 | 5.52| 5.30| 5.12| 4.95| 4.77| 4.70| 4.90 | 5.50 5.28
6.15 | 5.52| 5.32| 5.101 4.95| 4.75| 4. ;{) 4.85] 5.40 5.22
5.97| 5.52| 5.38| 5.08( 4.95| 4.75 | 4.78 | 4.90| 5.35 5.18
6.15| 5.58 | 5.30| 5.08| 4.90| 4.13} 4.75 | 4.95| 5.38 5.18
5.97| 6.0 5.22| 5.10| 4.95] 4.67| 4.75| 5.15| 6.1 5.18
21... 5.87| 5.421 5.22| 5.32 4.95| 4.65| 4.72| 5.25| 6.1 5.18
22 5.83) 5.52| 5,78 5.18| 4.90| 4.83) 4.75| 5.35] 5.50 5.18
23 5.97 | 6.4 5.50| 5.10f 4.90( 4.87| 4.80( 5.42| 5.32 5.28
24 6.55 | 6.2 5.42| 5.08| 5.00! 4.95| 4.80 | 5.52| 5.25 5.52
25 11.4 5.70 | 5.32) 5.18| 4.92} 4.95| 4.75| 5.60 | 5.20 5.48
26. . 8.2 5.52| 5.30 | 5.68| 4.87 | 4.93| 4.80 [ 5.48| 5.18 5.35
27. 9.4 9.0 5.401 5.321 4.87| 4.87| 4.80| 5.32} 5.18 5.25
28.. 8.3 8.4 7.4 5.10 | 4.97| 4.90 | 4.85( 5.20| 5.2 5.18
29.. 7.1 7.3 6.15| 5.08| 4.90| 4.90] 4.75( 5.18| 5.15 5.25
30.. 6.35{ 6.3 5.65| 5.10| 4.87| 4.85| 4.75| 5.20| 5.12 5.18
.31 6.25 {....... 5.48 [....... 4.87 | 4.83|....... 5.18 |....... 5.18

Norte,—Discharge relation affected by ice from about Feb. 3 to Mar. 10.
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Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.

508 191 135 85 118 300 248
683 171 148 91 135 315 248
479 171 124 91 224 315 248
375 224 118 85 180 338 248
338 300 124 70 158 300 248

300 287 118 55 158 248 248
2, g?g 191 118 55 107 208 248

576 171 135 79 118 418 248
418 235 196 61 107 | 1,700 268

375 208 148 61 118 718 248
300 180 148 61 180 576 224
268 180 148 61 208 | 1,340 287
235 180 124 85 158 | 1,340 338

....... 124 110 [......f 287 f....... 287

NOTE.~—Channel shifted by floods; new rating curve used beginning Mar. 26, 1913.

Monthly discharge of Cattaraugus Creek at Versailles, N. Y., for 1913.

[Drainage area, 467 square miles.]

Discharge in second-feet. (dRunt'g t
epth in
Month., per | incheson ‘;cg;,"
Maximum, | Minimum. | Mean. | square dra;ueggge
ile. ’
3,450 | 7.3 8.52 | D.
750 1.61 1.68 | D.
3,060 6.55 7.55 | D.
vwo| 36t 406 | C.
659 1.41 1.63 | B.
425 .910 1.02 | B.
175 .375 .43 | B.
123 . 263 .30 | B.
80 .170 .19 | B.
660 246 .53 .61 | B.
Novermber. . ..ovueerieiiaiacaaiann 1,700 180 557 1.19 1.33 | B.
Decomber. - oot 576 224 307 .66 .76 | B.
THE FOATweeeeeeeeeeeeeeeeaeanns 18,300 55 06 |  2.07 28.08

Nore.—Discharge Feb. 3 to Mar. 10, inclusive, estimated by comparison with records on Genesee River,
Allegheny River, and Little Tonawanda Creek.
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LITTLE TONAWANDA CREEK AT LINDEN, N. Y.

Location.—At the stone arch highway bridge in the village of Linden, 600 feet
northeast of Erie Railroad statlon, and 3 miles above junction with Tonawanda
Creek.

Records available.—July 8, 1912, to December 31, 1913.

Drainage area.—22.0 square miles (measured on topographic sheets of United
States Geological Survey). _

Gage.—Vertical staff on right-hand upstream abutment of bridge; lower 2 feet of
enameled iron graduated to hundredths of a foot; upper 4 feet of bronze graduated
to half-tenths. An auxiliary gage fastened to the right-hand downstream abut~
ment of the bridge is used to check upper gage. Gage read daily, morning and
evening, to half-tenths. Limits of use: Hundredths below 1.5, half-tenths from
1.5 to 2.5, and tenths above 2.5 feet.

Control.—A standard Francis weir has been constructed under the upstream side of
the bridge, having a length of 2.01 feet and a height of 8 inches. When the water
overtops this weir it flows over a 2-inch plank about 13 feet long, including the 2
feet of weir. The weir was carried away by a floating tree on March 25, 1913, and
was duplicated June 20, 1913.

Discharge measurements.—High-water measurements made from a cable and car
1,000 feet above weir; low-water measurements made by wading above weir.
Floods.—Flood of March, 1913, reached maximum stage at noon March 25, with a
discharge of 1,300 second-feet, or 59 second-feet per square mile of drainage area.

These figures are based on hourly gage heights recorded by the gage observer.

Accuracy.—At gage height 0.69, or below, flow is confined to weir. During such
stages the accuracy of the data will be the accuracy of a properly constructed
Francis weir. Forstages above gage height 0.69 weir has been rated with a current
meter, and data for such stages should also be excellent. Good rating curve of weir
in its damaged condition obtained by current-meter measurements.

Discharge measurements of Little Tonawanda Creek at Linden, N. Y., in 1913.

Date. Hydrographer. h(gi?]ﬁ. c};glrsg o, || Date. Hydrographer. hg i c]grlsge.
Feet. | Sec.-ft
Jan. 18 C. S De Golyer. . 5.90 | 601 Jan. 22 | C. S De Golyer
8 6.28 672 Mar. 27 {.....doceeana.....
5,80 572 27 .....do ......... .-
2. 67 143 Apr. 1 ..... L 1 SO . .
2.43 m oy 1..... L [ Y . .
2.31 107 May 6 C.C.Covert...... . .
2.76 150 June 18 | C. 8. De Golyer a8.74 2.38
2.85 156 21b..... do.... cee- .- .70 3.73
c1.89 76.9 215, ... - .70 3.55
1.86 72.4 || Aug. 14%| G. H Canﬁeld ......... .24 0.55

a Gage height referred to datum 10 feet below that used for weir in its undamaged condition.
b Measurement made by wading.

d cte Gage height variable during thjs measurement. Give more weight to other measurements of same
2
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Daily gage height, in feet, of Litile Tonawanda Creek at Linden, N. Y., for 1913.
[C. L. Schenck, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
L10| 9.95| 9.80| 894 0.51| 0.27| 0.23| 0.22 | 0.27 0.73
L03 | 9.74| 9.62| 9.36 .48 .24 .22 .22 .26 .71
L06 | 9.82| 9.48| 9.06 .48 .24 .23 .21 .27 .72
1.08 | 10.15 | 9.38 | 8.96 .46 .30 .26 .21 .28 72
1,08 9.91| 9.29| 890 .7 .26 .24 .20 .26 .7
L03| 9.76 | 9.23 | 8.89 56 .27 .23 .20 .26 .69
1.02]1 9.72| 9.14| 8.93 .50 28 .22 .20 .26 72
L.02| 9.68| 9.12| 8.94 .45 .24 221 .18 .26 .80
1.09| 9.57| 9.09| 8.88 .44 .24 .21 .18 .56 72
2.5 9.54 | 9.04| 8.84 . .39 .20 . . .73
2.7 |10.7 9.02 | 8.84 .42 .32 .19 .23 12 .69

. 2.4 9.80 | 9.00| 8,82 .42 .26 .19 .24 .60 72
2.8 | 9.71| 8.98| 8.80 40 . .19 .21 .64 .80
4. 9.58 | 8.96| 8.78 .37 .24 .18 .20 . .87
3.2 | 9.48| 8.94| 876 .37 .23 .18 .20 .72 .84
1.95| 9.42| 898) 87| .36 .22 .18 .21 .66 .79
15 9.32| 8961 8.73 .36 .22 .20 21 264 .79
1.55( 9.26 | 9.00 | 8.73 .38 21 W27 . .62 .78
1,651 9.35) 894 [a8, T2 .36 .20 .22 .22 . .74
1.65 9.20! 8.90 [....... .54 .18 .21 321 L16 .72
165 9.12| 888 70 .42 .18 .26 .27 .94 .71
1361 9.13| 9.10 .65 .34 22 .28 .23 . .70
1.22 | 10.0 8.99 .56 .33 .26 . .22 .86 .74
2.3 9.80 | 8.95 .52 .36 .24 .21 .27 . .

....... 9.49 | 8.92 .52 .39 .26 .21 .33 . .86

013.1 0.34 | 8.88 .50 .34 .24 22 .32 .82 .79

14,6 9.84 | 8.90 .80 .33 . .20 .80 .74

10.9 | 13.7 | 10.05 .73 .34 .22 .20 .28 .76 .79

10.8 | 10.3 9.39 .61 .32 A2 .20 .26 W74 .75

10.45 | 10.1 9.11 .56 .30 .28 .19 . .74 .

2 S (R 9.00 |-oennn .24 124 [ .. W28 leeennan .80

o All gage heights from Mar. 26 to June 19, while weir was damaged, referred to a datum 10.00 feet
lower than datum of regular gage. Limits of use during this period: hundredths below 10.0, half-tenths
"from 10.0 to 11.0 and tenths above 11.0 feet.

Daily discharge, in second-feet, of Little Tonawanda Creek at Linden, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | S8ept. | Oct. | Nov. | Deec.
16 42 35 6.1 2,181 0.8 0.63] 0.59 | 0.82 4.1
13.2 33 | 28 18 1.99 .68 .59 .59 W77 3.7
14.4 36 22 9.0 1.99 .68 . .55 . 3.9
15.2 53 1 18 . 6 1.87 .96 77 .55 .87 3.9
15.2 40| 16 5.2 3.7 77 .68 .51 77 3.7
13.2 33 14 5.0 2.51 .82 .63 .51 W77 3.48
12,8 32| 1 59 | 2.12 .87 .59 .51 77 3.
12.8 30 11 6.1 1.81 .68 .59 .43 .77 5.6
15.6 26| 9.7] 4.8 1.74 .55 .43 | 2.51 3.9
126 25 8.5| 4.1 1.62| L45 .51 51| 8.4 4.1
144 88 8 4,1 1.62| 1.07 .47 .63 3.9 3.48
117 40 7.5 | 3.7 1.62 T 47 . 2.79 3.9
154 31 7 3.3 1.51 72 .47 .55 | 3.07 5.6
360 26 6.6 | 3.0 1.34 68 .43 51| 41 7.5
199 22 6.1 2.7 1.34 .63 .43 51 3.9 6. 6
79 20 7 2.7 1.28 .59 .43 .55 3.21 5.3
43 17 6.6 2.3 1.28 .59 51 .55 | 3.07 5.3
47 15 7.5 2.3 1.39 .56 .82 59| 2.93 5.1
55 18 6.11 2.2 1.28 .51 .59 .59 | 3.60 4.2
55 13 52| 2.8 2.38 .43 . 1.07 { 19.1 3.9
55 11 4.8 | 3.6 1.62 .43 .77 .82 9.7 3.7
32 114 10 3.14 ] L17 .59 .87 .63 81 3.6
22.5 45 7.3 | 2,511 L12 77 .59 .59 7.2 4,2
108 35 6.4 | 2.25| 1.28 .68 .55 82| 6.6 6.1
1,070 23 5.7 2,25 1.45 77 .55 1 LI12| 6.9 7.2
357 17 48| 2.12| L17 .68 59| L07) 6.1 5.3
606 37 5.2 | 5.6 L1i2 .59 .51 .96 | 5.6 4,2
104 450 | 48 4.1 .17 .59 .51 871 4.6 5.3
96 621 19 | 2.8 | 1.07| 1.62 .51 77 42 4.4
71 50 | 10 2.51 1 0.96 .87 47 91| 42 5.3
[ 2 O B A N IO, 0.82 .68 ..., IS -7 . 5.6

NoTE.—Discharge Feb. 5-12 estimated by interpolation and comparison with records of Genesee River
at St. Helena. Discharge Mar. 25 to June 20, while the weir was damaged, computed from a rating curve
well defined by 6 discharge measurements.
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Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for 1913.

[Drainage area, 22.0 square.miles.]

Discharge in second-feet. (glm‘];’ -
epth in
Month. Per inches on “;;g‘;'
Maximum. | Minimum. | Mean. s!%?lg.}-e d{::engtge
711 15.2 117 5.32 6.13 | A.
117 9.1 23.7 1.08 1.12 | A.
1,070 12.8 132 6. 00 6.92 | B,
450 11.0 46.0 2.09 2.33 | A.
48 4.8 1.9 .541 .62 A,
18 2.0 4.33 .197 W22 | Al
3.7 .82 1.60 073 .08 | A.
1.62 43 749 034 .04 | AL
.87 43 575 026 .03 | A.
October..... 1.12 43 672 031 041 AL
November. . 19.1 4,34 197 .22 | Al
December... 7.5 3.48 4.71 214 .25 | A
The year.......................... 1,070 43| 29.2 1.33 18.00

STREAMS TRIBUTARY TO LAKE ONTARIO.
GENESEE RIVER AT ST. HELENA, N. Y.

Location.—At steel highway bridge, about 6 miles above mouth of Silver Lake
outlet, 9% miles above Canaseraga Creek, and 54 miles below village of Portage-
ville and site of proposed storage dam of State of New York Conservation Com-
mission.

Records available.—August 14, 1908, to December 31, 1913. Published also in
annual reports of the New York State engineer and surveyor and State of New
York Conservation Commission.

Drainage area.—1,030 square miles.

Gages.—Chain gage, fastened to upstream side of middle span of bridge; read twice
daily to hundredths. Limits of use: Hundredths below 2.5 until March 10,
and below 3.0 after that date, half-tenths from these limits to 4.0, and tenths
above 4.0. Since August 24,.1911, a Gurley self-recording gage with intake pipe
to the well a few feet downstream from the chain gage; datum of recording

_ gage same as that of chain gage, but slope of water surface makes readings dif-
ferent. Gage heights from self-recording gage used to hundredths.

Control.—Gravel and rocks; shifting.

Discharge measurements.—At high stages made from the bridge; at low and
medium stages either by wading or from bridge.

Winter flow.—Discharge relation usually but slightly affected by ice; determination
of winter discharge considered good. )

Floods.—Highest stage during flood of March 25-30, 1913, 12.0 feet, read by chain
gage at 8 a. m. March 26. Automatic gage was not recording correctly during
this period because intake pipe was clogged by gravel, but the records indicate
crest of flood from 3 to 5 a. m. March 26, with a somewhat higher stage than that
recorded at 8 a. m. on same date. The discharge corresponding to a gage height
of 12.0 feet was 37,800 second-feet, or 36.7 second-feet per square mile of drainage
area.

Accuracy.—Discharge rating curve well defined; data as published considered
excellent.
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STREAMS TRIBUTARY TO LAKE ONTARIO.

Discharge measurements of Genesee River at St. Helena, N. Y., in 1918.
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Daily discharge, in second-fect, of Genesee River at Si. Helena, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
1,340 | 3,380 | 2,800 666 169 71 84 69 372 408
875 | 2,130 | 2,130 | 1,000 150 90 68 64 327 378
785 11,980 [ 1,710 | 708 144 46 61 114 | 302 360
560 | 2,450 | 1,340 548 98 101 55 109 333 355
590 | 4,680 | 1,160 461 150 68 53 20 273 344
530 | 2,450 950 395 154 71 53 111 249 322
474 | 2,130 800 | 1,000 188 71 35 103 235 322
424 | 1,840 708 | 1,000 140 68 61 76 222 360
560 | 1,710 586 548 130 68 50 36 355 372
5,990 | 1,460 | - 548 406 114 44 46 92 | 4,360 349
5,170 | 1,980 514 395 114 104 ﬁ 1,950 384
,790 | 2,130 548 344 90 132 | 1,180 384
4,210 | 1,580 480 268 117 66 41 178 372
5,240 | 1,280 406 233 136 66 41 90 | 1,330 390
5,390 | 1,220 43 224 123 64 1-...... 69 |1, 474
3,260 | 1,060 349 241 123 50 |oeenn.. 85 | 1,160 467
3,300 900 383 164 110 41 [.een... 56 977 396
1,100 | 800 338) 126 101 59 4. ...... 100 | 890 366
1, 708 296 120 107 64 |....... 29 791 344
1,030 708 317 217 84 55 Jeeeann. 161 | 1,040 273
1,020 548 296 624 136 [ P 201 | 1,030 302
977 449 624 430 104 41 ... 263 0 302
728 708 586 317 01 66 ]....... 268 701 317
1,300 | 1,710 548 260 84 43 ]....... 200 638 360
31,100 | 1,060 | 548 | 231 92 95 )....... 287 588 588
31,100 800 468 297 123 ... 344 532 474
27,900 800 514 282 76 Y0 % 1,170 488 360
11,970 {19,000 | 3,790 273 117 4 ... 692 447 328
5,680 {11,600 | 2,130 200 84 90 f...... 460 415 349
.| 4,000 { 5,170 | 1,220 209 107 87 |oeenn.n 415 402 372
3,790 |....... 900 |....... 87 44 |....... T 415 ....... 401

NotE.—Discharge Feb. 10-23 estimated from measurements made Feb. 13 and Feb. 21 and hydrograph

comparison with records of Genesee River at Rochester.

New rating curve used beginning Mar. 1371913,

probably a backwater curve up to some time during the flood, when it became the open-water curve.

Monthly discharge of Genesee River at St. Helena, N. Y., for 1913.

[Drainage area, 1,030 square miles.]

Dischs i d-feet.
A ischarge in second-fe (%'m;g i
epth in .
Month. Per inches on ‘:acg;,l
Maximum, | Minimum, | Mean. | square dgl:;;,ge
mile. :
................................. 14,600 1,140 | 4,800 4.66 5.37 | A.
1,300 a 300 3 . 560 .58 | C.
31,100 424 | 5,330 5.17 5.96 | B.
19,000 449 | 2,610 2.53 2.82 | B.
3,790 296 917 .890 1.03 | A.
1, 120 406 .394 .44 | B.
188 76 119 .116 13 | AL
............ 104 41 66. 6 . 065 . B.
.................................... .049 .05 C.
.............. 1,170 20 208 . 202 .23 | A.
November.........cocoiiiiiiiiiiannn.. 4,360 222 832 . 808 .90 [ A
December..............o.ooiiiiol.os 8 273 373 .362 .42 .
Theyear........ooocoiiaiiiaiana.. 31,100 20| 1,370 1.33 18.00

o Estimated.

Nore.—Discharge Sept. 15-30, inclusive, estimated by comparison with records of Genesee River at

Jones Bridge and Rochester.
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GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y.

Location.—At highway bridge known as Jones Bridge, about 5 miles below the
village of Mount Morris, 6 miles by river above the village of Geneseo, 1} miles
below the inflow of Canaseraga Creek, and about 1§ miles above the mouth of
Beads Creek.

Records available.—May 22, 1903, to April 30, 1906; August 12, 1908, to December
31,1913. Dataalso in annual reports of the State engineer and surveyor and the
State of New York Conservation Commission.

Drainage area.—1,410 square miles.

Gage.—Chain, fastened to upstream side of highway bridge; read daily morning and
evening to hundredths. Limits of use: Hundredths below 3.5, half-tenths from
3.5 to 5.0, and tenths above 5.0 feet.

Control.—Sandy clay; likely to shift, but, as shown by measurements, fairly per-
manent in recent years.

Discharge measurements.—Made at all stages from footbridge erected on the
outriggers of the bridge.

Winter flow.—Discharge relation for the winter months considerably affected by
ice. Volume of flow during the winter months determined chiefly by comparison
with the flow of the Genesee at Rochester and at St. Helena.

Floods.—The crest of the flood of March 25-30, 1913, reached gage height 27.6 feet, as
shown by the observer’s gage readings and later verified by engineers of the
Geological Survey from high-water marks. The corresponding discharge of
19,300 second-feet, or 13.7 second-feet per square mile of drainage area, was much
less than the maximum rate of run-off of Genesee River at St. Helena. This
apparent discrepancy is explained by the large amount of river storage between
the two stations, which also accounts for the much longer duration of the high
stage at Jones Bridge, the mean discharge at the latter station for the two days,
March 26 and 27, being 19,200 second-feet, or 13.6 second-feet per square mile.

Accuracy.—Discharge curve well developed; data as published for open-water
periods probably good.

Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N. Y., in

1913.
Date. ’ Hydrographer. . hg}z ‘1 chgge.
A}
Feet. Sec.-ft.
Feb. 200 6. 96 672
Apr. 28 22.62 14, 400
June 25 4.44 467

@ Measurement made under complete ice cover.
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Daily gage height, in feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y.,

for 1913.
[J. W. Trewer, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
....... 11.8 | 14.0 5.9 4.2 3.7 3.41| 3.28| 4.7 4.7
....... 9.4 | 10.1 6.8 4.1 3.451 3.55| 3.32| 4.7 4.7

8.6| 86 6.0 4.25| 3.20| 3.5 3.30 [ 4.5 4.6
91| 7.7 5.7 3.8 | 3.55| 3.48| 3.45| 4.40 4.5
1L7§ 7.0 5.3 3.8 3.5 3.40 | 3.46 | 4.35 4.5
9.6 | 6.6 5.1 3.8 3.49 | 3.47| 3.5 4.3 4.5
8.8] 6.1 5.1 4.0 3.30 | 3.36| 3.7 4.35 4.5
8.3{ 59 6.2 3.85( 3.38| 3.30| 3.7 4.55 4.5
791 5.8 5.6 3.9 3.36 3.31| 3.9 5.4 4.6
7.5] 85 5.1 3.85} 3.37| 3.32| 3.5 11.6 4.5
771 5.4 4.8 3.7 3.34| 3.34; 3.40( 8.0 4.6
. 88] 53 4.7 3.85| 3.42| 3.36| 3.40| 7.2 4.65
7.61 52 4.6 3.7 3.47 3.36 | 3.95| 6.8 4.7
7.0 5.1 4,45 | 3.8 3.40| 3.31 3.9 6.4 4,65
6.8 50 4.35 | 3.8 3.26 1 3.26| 3.8 6.7 4,85
12.6 6.6 5.0 4.3 3.8 3.36| 3.30| 3.75| 6.0 4.95
8.6 6.3 | 495 4.35| 3.6 3.18| 3.30 | 3.44| 5.8 4.7
7.3 591 4.9 4.15) 3.65| 3.04! 3.30| 3.5 5.8 4.6
7.3 581 4.9 4.25 | 3.6 3.14 | 3.34| 3.48| 5.7 4.5
6.9 571 49 |....... 3.6 3.18 | 3.34| 3.7 5.6 4.5
6.8 5.6 4.8 3.18 | 415 5.6 4.5
6,7 55| 5.1 3.28 | 4.25| 5.7 4.5
6.3 5.7| 5.5 3.22| 435 5.2 4.35
6.4 7.6 5.3 3.54( 4.35| 5.2 4.35
22.2 6.6 | 5.4 3.31| 4.2 5.2 4.9
21.5 6.0} 5.1 3.441 4.5 4,95 4.8
27.5 59| 4.8 3.36 | 5.0 4.95 5.8
26.6 | 22.5110.0 3.40| 5.3 4.9 | 63
23.6) 25.6| 9.6 3.25 2 4.8 e
17.4 | 21.4| 7.3 3.48 | 4.9 4.75 |. .2
12.7 ... 6.5 |.......| 3.55| 330 |....... 4.7 foeo....

Note.—Discharge relation affected by ice about Feb. 5 to Mar. 9, and Dec, 27-31.

Daily discharge, in second-feet, of Genesee River at Jones B
N. Y., for 1913.

ridge, near Mount Morris,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 1,180 364 198 126 98 572 572
2 1,670 328 136 160 106 572 572
3 1,230 [ 383 82| 148 | 102| 484 528
4 1,060 244 160 143 136 442 484
5 860 | 228 148 124 138 422 484

6 760 228 148 141

7 760 294 102 115

8. 1,340 244 120 102

9 1,00 | 260| 115| 104

760 244 117 104

618 198 111 111

572 244 129 115

528 198 141 115

463 228 124 104

422 228 94 94

402 228 115 102

422 172 79 102

346 185 58 102

383 172 72 111

383 172 9 111

402 198 72 79

402 213 82 98

422 185 7 86

442 148 86 158

463 148 68 104

506 172 136 134

528 160 172 115

595 172 204 124

442 160 198 92

346 143 198 143

....... 160 102 |.......

Note.—Discharge June 20-25 interpolated,
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Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for 1913.

{Drainage area, 1,410 square miles.]

Discharge in second-feet. Run-ofl
(depth in
Month. R Per inches on |Accu-
Maximum. | Minimum. | Mean. squato d’;ﬂ;‘;‘ge racy.
mile, .
5,900 4.18 4.821 B.
881 .625 .65 D.
5,840 4.14 4771 D.
, 450 2.45 2.73 | B.
1,520 1.08 1.24| A,
657 . 466 521 A
216 .153 181 AL
123 087 10| B.
116 .082 .09 | B,
304 216 .25 A,
1,060 .52 .84 | A,
529 .375 .43 | A
The year..ccveeeeervveecscncannnas 19,200 58 1,730 1.23 16.62

NotE.—Discharge Feb. 5 to Mar. 9 estimated from one discharge measurement and comparison with
reegrgz:lf B:;m Helena and Rochester. Discharge Dec. 27-31 estimated by comparison with St. Helena
an es

GENESEE RIVER AT ROCHESTER, N. Y.

Location.—At highway bridge known locally as Elmwood Avenue Bridge, at north
end of South Park, 34 miles above center of city of Rochester, 3} miles below
mouth of Black Creek, and 7} miles above mouth of river.

Records available.—February 9, 1904, to December 31, 1913. Data also in annual
‘reports of the State engineer and surveyor and State of New York Conservatigg..
Commigsion. Elevation of water surface, measurements, and records of fl
Genesee River at Rochester during flood stages and low water previousstef
published in annual reports of the State engineer and surveyor, 1902, 1903,
1904, and in Water-Supply Papers 24, 65, and 97.

Drainage area.—2,360 square miles. -

*Gage.—Gurley automatic water-stage register in pump house immediately below
bridge on right bank installed in December, 1910. Prior to 1910 a staff gage
bolted to the downstream end of first pier from right-hand abutment; read once
daily. Elevation of zero of gage, 506.848 feet, Barge canal datum, and 245.591
feet, Rochester city datum.

’ Control.—Gravel, smooth; considered permanent.

Discharge measurements.—Made from bridge at which staff gage is attached
Prior to 1904; measurements and elevations of water surface taken in conjunction
with measurements of water flowing over and around Johnson-Seymour dam in
the city of Ro¥hester. _

Winter flow.—Affected by ice for short periods, though as a rule channel is open.

Floods.—Crest of flood of March 25-30, 1913, reached gage height 15.02 feet on the
afternoon of March 28, the high-water mark being referenced by gage observer
and later referred to gage datum by engineers of the Geological Survey. Corre-
sponding discharge, 42,000 second-feet, or 17.8 second-feet per square mile of
drainage area.

Accuracy.—Discharge rating curve well developed for all stages; published data
considered good for periods of open water.

Cooperation.—Gage heights furnished by Rochester Light & Railway Co.

56525°—wsr 354—15-—-7>5
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Discharge measurements of Genesee River at Rochester, N. Y., in 1913.

Gl Dis- Gage Dis-

Date. Hydrographer. hgiz%t. charge. | Date- Hydrographer, height, | charge.
Sec. ft. Feet. | Sec. fi.
Jan. 23 8,860 || Apr. 3| C.8, De Golyer 4.03 5,620
Feb. 19¢ 963 6 d 2.51| 2,480
Mar. 30 31,800 || Nov. 1 1.32 589

30 27, 500
& Measurement made by wading.
Daily gage hetght, in feet, of Genesee River at Rochester, N. Y., for 1913.
[G. A. Bailey, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dec.
2.70 | 1.74) 6.69( 8.02| 2.281 1.20{ 0.93 0.91] 0.80| 1.28 1.28
2.90 | 1.87 4.96| 5.96| 2.15) 1.23 . .90 8L 1.25 1.25
2.47| 2.18| 5.07| 4.12| 2.38} 1.18 .87 .88 .82 1.18 1.29
2.25| 1.99| 4.11| 3.37| 2.16| 1.13 .86 .85 . 1.20 1.27
2.13 | 1.89| 4.45| 2.98| 1.96] 1l.14 .88 .85 791 1.19 1.24
2.50| 1.80| 4.66| 2.71 | 1.78 | 1.13 .88 .86 .91 1.15 1.23
2.91) 1.83| 4.02| 2.49{ 1.62 | 1.08 .86 .80 751 1.13 1.24
2.771 1.98| 3.68| 2.32| 1.83| 1.05 .85 .80 .84 1.08 1.18
2.52 1 1.63| 3.42| 2.18] 2.08 | 1.08 .87 .83 851 1.08 1.22
2.33 ] 3.14| 3.20| 2.07| 1.84| 1.08 .88 .81 .91} 1.37 1.23
2.41) 5.60| 3.33; 1.97] 1.67| 1.08 .87 .80 921 3.40 1.22

2.31) 6.36| 3.98| 1.89| 1.56| 1.06 .87 .80 901 2.71 1.21
2.22¢ 6.32| 3.77| 1.8 1.49| 1.04 .85 .79 .86 | 2.09 1.25
2.31} 6,07 3.27| 1.80| 1.43 .97 [ : 7 4 PO .82 | 1.8 1.26

1.76 | 6.46 | 2.96| 1.73 | 1.38 .96 .86 |....... .90 | 1.93 1.31
L7111 6141 2.75] 1.69] 1.32} 1.02 .84 .73 90 | 2.12 1.38
L70}....... 2.59{ 1.67| 1.30}| 1.02 .83 .79 .90 195 1.34
L70{....... 2.421 1.66| 130} 1..00 ST .78 91 [ 1.81 1.27
1.661 3.19} 2.34{ 1.61| 1.25 .97 . .76 . 1.76 1.22
1L65] 3.14 |....... 1.57 | L22 97 .81 .78 .87 1.70 1.19

1.90 | 3.02}1 2.12] 1.53] 1.24 .98 .80 .79 8 1.81 1.13
2.32} 2.86} 2.05] 151 1.35 97 .83 .79 .94 1 1.90 117

2.66 | 2.68) 2.11§ 1.65] 1.53 .98 .83 .80 . 1.79 1.19
3.06| 2.57| 2.795| 1.85| 1.43 .97 .8 81| 1.10| l.64 1.22
2.52 | 5.06| 2.80| 1.80| 1.38 .95 .81 .83 | 112 1.59 1.42
2.06 9.00| 2.52| L75} 1.50 .93 .82 .86 L12) 1.52 1.59
1.8 | 11.94| 2.26 | 1.68| 1.58 .92 .81 .83 L21 1.48 1.30
1.75|114.74| 3.62} 1.91| 1.73 .94 .90 .83 L.61{ 1.39 1.24
....... 14.22| 7.35| 3.94| 1.63 941 1.06 791 Le67) L4 1.25
....... 1,791 821} 3.451 1.42 .93 97 a7 L 1.34 1.27
....... 9.541.......] 2.69 |.......] .94 O fe.o.oo] 130 |e......| Ll.29

Norte.—Gage heights affected by ice Feb. 6-20, inclusive. Mean daily gage height com%uyed as mean of
24 hourly gage heights for each day. Gage heights Mar. 28-29 computed from hourly gage heights observed
by an employee of the Rochester Railway and Light Co. o
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Daily discharge, in second-feet, of Genesee River at Rochester, N. Y., for 1913.

67

Note.—Discharge interpolated Mar. 17, 18, Apr. 20, and Sept. 14 and 15.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July.| Aug.|Sept.| Oct. | Nov. | Dec
. 1,630 | 2,820 | 1,200 (13,100 | 17,300 } 2,070 | 598 | 271 | 257 | 190 587 587
2 2,410 | 3,190 | 1,400 [ 8,020 | 10,900 | 1,840 | 532 | 250 | 250 | 196 554 554
[ P 2,170 | 2,410 | 1,900 | 8,320 | 5,840 | 2,240 | 480 | 232} 238 | 202 480 598
4oL 2,820 | 2,020 | 1,580 | 5,820 | 4,120 [ 1,860 | 432 220 220 19| 500| 576
[ P 4,570 | 1,810 | 1,420 | 6,670 | 3,340 | 1,530 | 442 | 238§ 220| 186 490 542
Bueeeeaenaennss 3,810 { 1,700 | 1,290 | 7,220 | 2,840 | 1,260 | 432 | 238 | 226 | 186 | 451 | 532
;SRR 5,720 | 1,590 | 1,340 | 5,600 | 2,440 | 1,030 | 387 | 226 | 190| 170 | 432 | 542
8.l 10,300 | 1,470 | 1,570 | 4,700 | 2,140 |1,340 | 362 | 220| 190 | 214 | 387| 480
9Ll 14,100 | 1,380 | 1,040 | 4,220 | 1,900 | 1,730 | 387 | 232} 208 | 220| 387 521
1) IO 4,900 | 1,300 | 3,650 | 3,770 | 1,710 | 1,350 | 387 | 238 | 196 | 257| e92| 532
8 8,430 | 1,220 | 9,820 1 4,030 | 1,550 { 1,100 | 387 | 232} 190 ]| 264 | 4,180 521
b 5. 9,180 | 1,170 | 12,100 | 5,500 { 1,430 942 | 370 | 232 ) 190 | 250} 2,840 510
13l 13,500 | 1,130 | 12,000 | 5,000 | 1,360 | 846 | 353 | 220| 186 | 226 | 1,740 | 554
14l 10,400 | 1,300 | 11,200 | 3,010 | 1,200 | 768 | 299 | 232] 178 | 202 | 1,340 | 564
T S 6,900 | 1,100 | 12,400 | 3,300 | 1,180 ) 705) 202 | 226 170 250 1,490 | 622

11,400 | 2,910 | 1,130 633 ‘336 214 | 162} 250 | 1,790 705
7,800 | 2,620 | 1,100 610 | 336 | 208 | 186 | 250 | 1,520 [ 656
5,600 | 2,320 | 1,080 610 | 320 | 178 | 182 | 257 | 1,300 576
3,750 | 2,170 | 1,010 554 | 299 | 214 | 174 | 244 | 1,230 521
3,650 | 1,080 | 956 | 521 | 200 | 196! 182 | 232 | 1,140 | 490
3,420 | 1,790 200 542 | 306 | 190 | 186 | 214 | 1,300 432
3,110 | 1,680 874 | 663 209 208 | 186 | 278 | 1,440 | 470
2,780 | 1,780 | 1,070 | 900 | 306 | 208 | 190 202 | 1,270 | 490
2,500 | 2,010 | 1,360 | 768 | 299 | 196 | 196 | 405 | 1,060 | 521
2 8260 | 3,000 | 1,200 | 705 | 285 | 196| 208 | 423 | ‘984 | 755
SO 6,850 | 1,700 | 20,500 | 2,500 | 1,210 860 | 271 202 | 226| 423| ss7| o84
I 5,290 | 1,380 | 30,900 | 2,080 | 1,110} 970 | 264 | 196| 208| 510| 833 | 610
98.. Il 13,000 | 1,210 | 41,000 | 4,660 | 1, 1,180 | 278 | 250 | 208 f1,010| 718| 542
S 3,550 |.-n-... 30,100 (15,100 [ 5,410 | 1,040 | 278 | 370 | 186 1,100 | ‘742 | 554
30. ...l 3,000 |.-.00 30,300 (17,900 | 4, 755 271 | 299| 178 ] 780 | 656 | 576
3.l 2,800 |....... 22,300 |.......] 2,800 (....... 278 | 257 |...... 610 |....-.. 598
Monthly discharge of Genesee River at Rochester, N. Y., for 1913.
[Drainage area, 2,360 square miles.]
Discharge in second-feet. (g{“nt‘hf’ i
epth in
Month. inches on [Accu-
Maxi Minim M juare | droimsge |T2CV:
aximum, um, ean. sgluif;e area).
20,000 1,630 8,830 3.74 4.31 ) A.
3,490 a 950 1,680 .712 .74 | B.
41,000 1,040 | 10,000 | 4.24 4.89 | B.
17,900 1,680 5150 | 2.18 2.43 | A,
17,300 874 2,790 1.18 1.36 | A,
1 521 1,060 . 449 .50 | A.
598 264 350 .148 A7 AL
370 178 229 .097 .11} B,
257 162 199 .084 .09 B.
1,100 170 338 143 16 | Al
4180 387 1,110 470 .52 | A.
984 432 571 .242 .28 | A,
41,000 162 2,70 1.15 15.56
o Estimated.
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CANADICE LAKE OUTLET NEAR HEMLOCK, N. Y.

Location.—In outlet at foot of lake, which discharges to Genesee River through
Hemlock Lake outlet and Honeoye Creek.

Records available.—April, 1903, to December, 1913. Data also in annual reports
of the New York State engineer and surveyor and the reports of the city engineer
of Rochester, N. Y. : o

Drainage area.—12.6 square miles, of which 0.7 square mile is lake surface.

Gage.—Hook gage, in channel above gate.

Computation of discharge.—OQutflow is measured over a standard thin-edged weir
with a 5-foot crest and two end contractions, so arranged with needle timbers at
the ends that the length may be increased to 14.96 feet with no end contractions
during high water. The weir crest stands 3 feet above the stream channel and is
never submerged by backwater. Two additional rectangular gates, each 1 foot
square, with three complete contractions and a fourth partial contraction at the
bottom, afford by-passes during high water. Depth of water on weir is read each
morning to hundredths of a foot by means of the hook gage. Each change of the
gates is also noted. Corrections are made for velocity of approach for the higher
stages. All computations are made by the Francis formula.

Diversions.—No water is diverted from Canadice Lake above the station.

Regulation.—Outflow of lake at dam above weir controlled by the gates.

Winter flow.—Pool above weir is free from ice throughout winter.

" Accuracy.—Observations and computations made with care; results should be very
good. .

Cooperation.—Data collected and furnished for publication by E. A. Fisher, city
engineer, Rochester, N. Y.

Monthly discharge of Canadice Lake outlet near Hemlock, N. Y., for 1913.

[Drainage x;rea, 12.6 square miles.]

Discharge in
second-feet. Run-off l\}‘:a% nel:i-
(depth in | )1 o bove
Month, inches on low-
Per drainage water
Mean. sgt;ls:.e area). ] mark
3.74 4.31 2.687
1.40 1.46 1.276
2.63 3.03 1.897
2.32 2.59 2.912
1.52 1.7 2.657
544 .61 2.517
.516 .59 2.276
.359 .41 1.500
.353 .39 .818
.296 .34 341
.315 .35 .427
.319 .37 .389
The Fear. ..ot iarieaaiaananaanas 15.028 1.20 16.20 1.641

Nore.—Ferminal water surface for 1913 was 0.90 foot lower than for the previous year, corresponding to
a draft on storage of 26,948,500 cubic feet or a discharge of 0.855 second-foot for the year.
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OWASCO OUTLET NEAR AUBURN, N. Y.

Location.—On farm of George Ridley, 33 miles below State dam at outlet of Owasco
Lake, 2 miles below center of city of Auburn.

Records available.—November 17, 1912, to December 31, 1913.

Drainage area.—206 square miles (measured on United States Geological Survey
topographic sheets).

Gage.—Gurley automatic water-stage register installed over concrete well 3% feet
square and 6 feet deep (inside dimensions). Gage well connected with river by
4-inch cast-iron pipe. ’

Control.—Gage heights registered by this gage controlled by low concrete weir
situated a short distance below the gage. Crest of weir 1 foot wide; slopes of
both upstream and downstream faces, 3: 1. A small horizontal apron built on
a level with bed of stream extends downstream 2% feet from toe of dam. Left-
hand end of dam for a distance of 50 feet has mean elevation of gage height 1.28
feet; remaining 50 feet of crest of dam is at gage height 2.12 feet.

Discharge measurements.—Made during low water by wading at a section directly
opposite the gage, and from a cable and car at the same section in high water.

Winter flow.—Ice does not form to a sufficient extent to obstruct the control.

Diversions.—An average flow of about 10 second-feet is pumped from Owasco Lake
for the municipal water supply of the city of Auburn; proportion returning to
stream above gaging station not known.

Floods.—High water of March 25-30, 1913, reached gage height 4.6 feet, as determined
from high-water marks by engineers of the Geological Survey. Corresponding
discharge, 2,750 second-feet, or 13.3 second-feet per square mile of drainage area.

Accuracy.—Discharge measurements consistent; estimates excellent. The mean
daily discharge as obtained from a gage height representing the mean of 24 hourly
gage heights is subject to considerable error. The mean daily gage height is
therefore not published and the mean dally discharge in the following table is the
mean of 24 hourly discharges.

Discharge measurements of Owasco outlet near Auburn, N. ¥, in 1918,

0 R4
Date. Hydrographer. h(ga S eh]x)sr]‘?g. o, || Date. Hydrographer. hgigﬁ;. ch]a)zr'sg-e
Feet. | Sec.-ft. Feet. |Seeft.
-Jan. 14| C. 8. De Golyer ........ -3.44 1,010 || Apr. 1| C.C.Covert............ 3.89 | 1,530
15 |..... {5 1 3.28 878 4 | C. 8. De Gaolyer........ 3.57 {1,180
15 (..... Lo Lo 3.28 879 || Aug. 16¢{ G. H. Canfield......... 1.61 28.5
Feb. 18 |..... [ 1 D, 2.52 335

oMeasurement made by wading.
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Daily discharge, in seoond;feei, of Owasco outlet near Auburn, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sepi.] Oct. | Nov. | Dec.
1,600 203 |a168 149 132 109 52.9 | 106
1,470 204 | 174 129 119 117 .| 656,2 83.4
1,300 234 | 171 132 a36.6 | 91.5 6| 80.8 95.2
1,220 | @117 | 175 98 130 92.8| 56.6| 63.8 83.9
1,170 209 | 171 133 115 87.4 |0 56.0| 76.7 90.8

21,110 198 181 269.4 | 121 711 90.1| 66.8 78.2

1,030 154 | 165 127 114 a86.3| 79.6| 70.2]| a8.3

924 169 (@152 135 112 106 71,6 | 46.8 84.6
820 1721 171 131 871 9L.9] 73.3 [¢99.9 92
810 176 | 163 134 e26.5| 87.71 6.7 8.5 95
803 | ¢ 151 | 174 124 108 91,7 64.7| 67.1 98
813 175 | 161 97.7 | 95.8| 84.1 ¢47.3| 66.3| 100
a 763 165 | 154 e §2.1 86 99.1| 77.3| 102
716 160 | 177 128 114 86 74.4| 76.0| 106
648 161 | ¢59.8 124 103 86 74.4 ] 56.0| 110
150 | 135 136 81.1| 8 70.6 |a70.0 | 115
545 1 128 123 228.4| 8 67.3 | 122 117
522 | 147 | 119 139 103 84 56.7| 80.91| 109

156 | 129 143 103 83 253.3| 94.9 90. 2

aM6) 158 | 126 2945 91.3| 8 113 93.4 74.8
413 157 | 109 147 97.6 | 8 83.51 90.7 [e117
351 170 |2 18.7 135 96.9 | 82 70 71.2 | 144
332 1 112 148 81.8| 82 70 le76.2| 112
265 153 | 126 131 234.0| 82 69.4 | 103 110
276 | 107 | 133 124 101 81 60.2 | 83.8| 110
326 170 | 133 125 94,7 | 81 c90.2 | 89.8| 117
a 187 164 1 130 ¢69.1 | 90.4| 8 99, 67.4 | 130
256 139 | 94.2 132 90.1| 80 77.3 | 105 133
207 156 | ¢ 19.6 123 128 80 72.6 | 78.5| 134
205 113 | 132 137 79.71 79 74.2 |a78,0| 134
P 175 |ooo.... 114 e78.8] 79 70.9 Joeenns 135

¢ Sunday.

Nore.—Discharge Mar. 20—31, Sept. 13 to Oct. 2, Dec. 9-14, and 25-31, inclusive, estimated from Owasco
Lake records. See ““ Accuracy’’ in station description.

Monthly discharge of Owasco outlet near Auburn, N. Y., for 1913.

[Drainage area, 206 square miles.)
-
Discharge in second-feet. (dR‘mt;; ft
epth in
Month. per | incheson %;c"“'
Maximum. | Minimum. | Mean. square drainage v
. L . quan area). .
1,010 207 716 3.48 4,01 | A,
2 166 264 1.28 1.33 | A,
2,750 194 660 3.20 .69 | B.
1, a 187 688 3.34 3.73| A,
234 107 164 . 796 92| AL
181 2 18.7 135 .655 L74 | A,
149 @ 62.1 122 .592 W68 A,
132 ®26.5 93.5 .454 W52 AL
117 71.1 89.5 .434 .48 C.
113 2 47.3 73.8 .358 WAL A,
122 46.8 78.4 .381 .43 | A,
144 74.8 106 .515 .59 | B.
2,750 2187 266 1.29 17.53
a Sunday.

Nore.—Figures indicate the flow as controlled by dam at outlet of Owasco Lake. See footnote to table

of daily discharge.
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ONEIDA RIVER AT CAUGHDENOY, N. Y.

Location.—At Caughdenoy, about 6 miles above the old Euclid station at Oak
Orchard State dam, half a mile below the mouth of Caughdenoy Creek, and 5
miles below Lake Oneida.

Records available.-—August 30, 1902, to December 31, 1909 (at Euclid); January 1,
1910, to December 31, 1913 (at Caughdenoy station). Data published also in
annual reports of New York State engineer and surveyor. ’

Drainage area.—1,377 square miles. ]

Gage.—Staff on right-hand side of stream, about 150 feet upstream from dam.

Discharge measurements.—Discharge measured. over a masonry dam 415 feet
long, completed at Caughdenoy during the summer of 1909. Crest of dam prac-
tically level at elevation 369.4 feet; ogee in cross section; upstream part of crest
with slope or batter of 1 foot rise in 2 feet horizontal width; downstream part of
crest rounded, with radius of 3.24 feet. Discharge over the dam computed from
formulas derived from experiments made by engineers of the United States Geo-
logical Survey on a dam of ogee cross section similar in form; correction made
for velocity of approach.

Diversions.—In the summer and to some extent in the winter water is diverted past
left-hand end of dam through Caughdenoy lock. Estimate of amount so diverted
is included in calculated discharge of the river.

Mean daily discharge, in second-feet, of Oneida River at Caughdenoy, N. Y, for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Oct. | Nov. | Dec.
7,979 | 3,801 2,072 1,019 412
8,583 | 3,801 | 2,122 926 283
2, 3,570 | 2,122 172
8,583 | 3,411 | 2, 1,019 172
7,979 | 3,411 2,021 9 82
8,281 | 3,258 | 2,021 283 82
7,979 | 2,922 | 1,703 412 412
7,979 | 2,600 | 1,703 746 172
7,979 | 2,463 | 1,648 832 570
8,281 | 2,198 | 1,648 | 1,703 746
8,583 | 2,147 | 1,512 659 U3 1 IR I 746
7,700 | 2,198 | 1, 659 172 feeenceaafeennn... 570
7,400 | 2,072 | 1,703 832 121 [.oiill 82 570
7,064 | 2,072 1,430 412 121 y........ 570
7,638 1 2,021 ] 1,367 38| 43 |ceien... 172 412
6,496 | 1,945 | 1,430 385 43 172 412
6,496 | 2,021 | 1,219 385 30 283 412
6,082 | 1,824| 1,324 344 22 172 283
4,958 | 1,324 | 1,430 344 |eoenn.t 283 412
5,322{ 1,566 | 1,219 385 82 283 412
4,058 | 1,566 | 1,261 385 22 412 412
5,322 | 1,566 | 1,119 344 82 412 283
4,958 | 1,824 | 1,119 412|........ 926
4,058 | 1,703 { 1,119 344 22 570 283
4,584 | 1,703 | 1,219 344 22 412 412
4,584 1 1,824 1,119 385 82 |eeeue... 412 570
4,389 | 2,198 | 1,079 307 22 82 570 | 1,324
4,222 | 2,072 1,019 222 [.eenen.. 172 926
3,801 | 2,198 1,159 172 |eeenn... 22 412 746
3,570 [ 2, 1,019 222 22 {.eee..... 570 412

........ 2,072 ..o 344 el 283
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Monthly discharge of Oneida River at Caughdenoy, N. Y-, for 1913.

[Drainage area, 1,377 square miles.]

Discharge in second-feet.

Runofl

epth in

Month. Per d tgs on

Maximum, ' Minimum. | Mean. | square | “ramage

mile. ares)

January... 7,400 2,600 5,480 3
February.. 5,696 2,737 3,721 2
March. .. 10,721 2,072 4,910 3
April. 8,836 3,570 6,491 4
B - e et e e 3,801 1,324 2,310 1
June..... i 2,072 1,?;% 1,485 1

g% | 3i=eNa3

SALMON RIVER AT STILLWATER BRIDGE, NEAR REDFIELD, N. Y.

Location.—On Stillwater highway bridge, 6} miles by road east of Altmar, one-
fourth mile above proposed dam of Ontario Power Co., seven-eighths of a mile
below Pennock Brook, and 7 miles below mouth of North Branch.

Records available.—June 24, 1911, to December 16, 1913.

Drainage area.—191 square miles.

Gage.—Chain, attached to upstream side of bridge; read daily morning and evening
to hundredths. Limits of use: Hundredths below 2.0, half-tenths from 2.0 to
3.5, and tenths above 3.5 feet.

Control.—Small stone and gravel.

Discharge measurements.—Made from the bndge or by wading.

Floods.—Crest of flood of March 25-30, 1913, reached gage height 10.5 feet on the
afternoon of March 27, as recorded by the gage observer and later verified from
high-water marks by engineers of the Geological Survey. Corresponding dis-
charge approximately 10,000 second-feet, or 52. 4 second-feet per square mile
of drainage area.

Accuracy.—Conditions good; open-water records considered excellent.

Cooperation.—Gage read by an employee of the Salmon River Power Co., of Niagara
Falls, N. Y.

Discharge measurements of Salmon River at Stillwater Bridge, near Redfield, N. Y., in
1913.

. . Dis-
Date. Hydrographer. hg’.a °t. chI;irsge. Date. Hydrographer. h(e}i;%et. chairsge.

Feet. | Sec-ft X Feet. | Sec-ft

Feb. 24a| C. 8. De Golyer........ 4.54 K( May 9| R.S. Barnes.... 2.1

Mar. 113| R. S 3.06 421 29 | C. S. De Golyer 4.65 1,490

2 ]C.C 5.49 2,320 30|.....do....... 3.58 7
Apr. 14 | R. S, 4.85 1,630 || Nov. 4 | G. H. Canfield 2.57 326
14 4.85 1,660 4 [..... A0.uennneraerranann 2.70 400

@ Open water at gage; ice cover at control. b Very slightice effect.
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Daily gage height, in feet, of Salmon River at Stillwater Bridge, near Redfield, N. Y., for

1913.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Dec.
| 3.8] 3.8 |....... 6.6 | 27 [ 2.7 | 1.67| 152 | 1.54| 1.58| 2.8 2.95
2l 3.6} 3.4 3.0 5.4 2.6 3.2 1.66 | 1.54| 152 169| 2.6 2.85
[ J 3.9 3.5 3.0 4.5 2.45| 2.9 1.65| 1.52| 1.50) 2.3 2.5 3.0
4ol 53] 3.6 | 295| 6.2 | 2.35| 2.6 | 1.62| 154! 1.48]| 2.2 | 2.7 3.15
O 5.6 3.4 2.9 7.4 2.3 2.45) 1.61| 152 1.48| 1.92| 2.95 3.6
Bt 5.4 3.9 2.85| 6.0 2.25 | 2.3 1.60 | 150 1.48| 1.82( 2.75 3.35
S, 7.0 42 2.8 5.0 2.2 2.7 1.60 | 1.48| 146 1.74| 2.55 3.45
- S 7.0 4.2 2.75| 4.6 2.15| 3.2 1,60 1.47] 1.46) L70| 2.4 5.4
| 6.4 4.1 2.7 3.7 2.1 275 1.62| 1.50| 1.45| 1.68} 2.9 4.2
(1 S 58! 3.8 ¢ 29 | 3.5 | 21 2457 2.65| 1.60¢ L44| 1.66| 4.7 3.9
Moo, 5.2 3.6 3.2 4.8 2051 2.3 2.55| 1.62| 1.43) 1.64| 3.7 3.35
1200l 6. 3.5 3.5 5.9 2.05) 2.2 2,151 1.57| 1.43}| 1.84| 3.3 3.2
1Bl 59| 3.3 3.7 5.2 2.05( 2.1 2.9 1.52 | 1.45| 2.05| 3.0 3.2
M.l 5.1} 3.2 5.1 4.8 2.051 2.0 2.4 1.50 | 1.48| 2.01| 3.7 3.2
) U P 4.5 3.2 7.4 4.7 2.05f 1.96| 2.05| 1.47| 1.47| 1.91| 3.6 3.05
6. s 4.4 3.1 7.5 4.6 2.0 1.93| 190 | L48| L46| 1.91| 3.15 3.1
|y 5.61 3.0 5.9 4.3 2051 190 1.84} 1.44| 148} 1.87| 3.0 3.5
L 8.9 3.0 5.0 3.9 215 L8| L74] L44| 153] 18| 2.8 .
19l 891 2.9 4.7 3.7 2257 1.80| L71} 1.42] L64) 2.2 2.85 1.
2. e 6.8| 2.95| 5.7 | 3.4 | 21 .88} 1.66 | 1.40| 160 3.9 | 6.3
1 F 80f 31 | 7.4 | 3.2 | 205| 1.92| 166 1.38]| 1838 5.5 | 5.4
22 i, 7.0 3.5 8.4 3.1 2,95 1.8 1.62( 1.54| 3.00 | 4.5 4.2 |.
P F 56| 45 | 58 | 3.0 | 44 | 1.84| 1.61| 1.82| 2.8 | 3.7 | 3.8
2. 6.2 4.6 5.5 3.0 3.6 1.77| .62} 181 | 211| 3.4 3.8 |.
25, 53| 44 { 88 | 29 | 3.1 1.76| L.74( 1.70( 1.84( 5.3 | 8.5
26 i 461 40 | 9.2 | 28 | 275 | 1.68| 1.65( 1.60| 175 4.8 | 3.35
7 R S 4.6 |....... 9.7 | 2751 27 | 1.79| 1.60| 1.64| 158! 3.9 | 3.25
28.. i 4.4 ..., 8.4 2. 4.1 1.86 | 1.60 | 1.60{ 1.64| 3.35| 3.1 |.
20 .o 4.3 ....... 5.8 3.1 4.6 .76 | 1.60| 1.64| 161} 3.2 3.05 |.
30 s 3.9 |[-...n.n 4.8 | 2.95| 3.6 171 1.60} 1.64| 1.58| 3.25| 3.05
1 S 3.8 feeennn. 5.3 J.ao... 3.0 [.... 1.56 1 1.58 |....... 3.05 |.eeani]nnns ..

NoTE.—Discharge relation affected by ice Feb. 6 to Mar, 1. Old dam which formed control at high water
washed out by flood Mar. 26, 1913. Gage readings discontinued Dec. 17 on account of backwater which
was caused by construction of new dam and which may slightly affect all gage heights for December.

Daily discharge, in second-feet, of Salmo'r} River at Stillwater Bridge, near Redfield, N. Y.,
or 1913.

Day. Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

3,52 | 374| 34| 0| .63| 67
2,150 | 336 594 88| 67| 63
380 | 283| 456| 8| 63| 60
20| 250 | 36| sL| 67| &7

58 | 235 283| 79 63| 57

....... 70| 22| 25| . 77| eo| 57
780 | 206| 374| 77l 57| 54

460 54

180 394 81 60 52
355

ﬂ
g8
_
=3
-3
-3
£=3
-

§¥EEs £8838
g
5
g
g
g

500 108 81 116 183
....... 546 95 103 95 122
....... 414 394 91 86 77 104
394 374 112 7 74

R 77
ceeenaa| 2,050 |....... 500 {....... 70 T4 feeennns

Note.—New discharge rating curve used beginning Mar. 26, 1913, 6n account of old dam being washed
%l;i:. %llschtartge for December may be too large on account of backwater from new dam under construction
ow the station.
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Monthly discharge of Salmon River at Stillwater Bridge, near Redfield, N. Y., for 1913,
[Drainage area, 191 square miles.)

Discharge in second-feet. dRm%i? i
in
Month, por | incheson e:g;,]‘
Maximum. | Minimum. | Mean. | square d;e;g;x;ge
mile. .
10.5 12.11 | B.
2.44 2.54 | D.
11.2 12.91 | C.
7.28 8.12 | A,
2.05 2.36 | A.
1.15 1.28 | A.
.665 771 AL
.361 .42 | B,
.518 58 | Al
2.46 2.84 | A,
3.59 4,00 | B.
2.69 3.10 C.
3.76 51.03

NoTE.—See footnote to table of daily discharge.

SALMON RIVER NEAR PULASKI, N. Y.

Location.—At highway bridge known locally as Fox’s bridge, about 2% miles above
the village of Pulaski, 2} miles above Trout Brook, and 6} miles above mouth of
river.

Records available.—September 5, 1900, to June 30, 1907; August 16 to December 6,
1908; July 14, 1910, to December 31, 1913. Data published also in reports of New
York State engineer and surveyor, New York State Water Supply Commlssmn
and State of New York Conservation Commission.

Drainage area.—260 square miles.

Gage.—Chain gage installed July 23, 1902; vertical staff attached to upstream end of
center pier of bridge, read September 5, 1900, to the winter of 1901-1902, when it
was destroyed by ice; zero of chain gage 1.20 feet below that of original staff gage.
Gage read daily, morning and evening, to half-tenths. Limits of use: Hundredths
below 3.0, half-tenths from 3.0 to 4.5, and tenths above 4.5.

Control.—Gravel; fairly permanent.

Discharge measurements.—Made either by wading or from bridge.

Winter flow.—Discharge relation affected by ice.

Floods.—Crest of flood of March 25-30, 1913, reached gage height 8.2 feet during the
night of March 27-28, as indicated by records of the gage observer and by deter-
minationsfrom high-water marks by engineers of the Geological Survey. Corre-
sponding discharge approximately 13,300 second-feet, or 51 second-feet per square
mile of drainage area.

Accuracy.—Open-water curve well developed. Published data considered good.

Discharge measurements of Salmon River near Pulaski, N. Y., in 1913.

Date. Hydrographer. hg'i;%et. ch];risg'&
Feet. Sec.ft.
May 29 | C.8. D8 GOlYOr. ... oot ieieeeeaaercaacaecaaananacrsaesannannnanns 4.38 1, 700
Nov. 3af G. H.Canfield.. . ...o.oooii it iitcaecaeccaecennen 3.10 ’392

-a Measurement made by wading.
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Monthly discharge of Salmon River near Pulaski, N. Y., for 1913,

[Drainage area, 260 square miles.]

Discharge in second-feet. (g“n{ﬁ’ gl
ep
Month. inches on [ACcu-
Maximum, | Minimum, | Mean Fore | drainsge |T7-
aximum, | Minimum, . s%\}]s;e ares).
2,310 8.88 10.24 | B.
530 2.04 2.12 | D,
2,980 11.5 13.26 | B.
1,570 6.04 6.74 | B.
491 1.89 2.18 | B.
282 1.08 1.20 | B.
155 .596 .60 | B,
80 .308 .36 | B.
106 .408 .46 | B,
572 2.20 2.54 | B.
805 3.10 3.46 | B.
602 2.32 2.68 | B.
879 3.38 45.93

B Noy;;u—Dlscharge Feb. 7 to Mar. 13, inclusive, estimated by comparison with records of Black River near
oon

ORWELL BROOK NEAR ALTMAR, N. Y.

Location.—At highway bridge 1} miles by road northwest of Altmar and one-eighth
‘mile above confluence of Orwell Brook with Salmon River.
Records available.—June 23, 1911, to December 31, 1913.
Drainage area.—22.1 square mlles
Gage.—Standard chain attached to downstream side of bridge; read daily, morning
and evening, to quarter-tenths. Limits of use: Hundredthe below 3.0, half-tenths
from 3.0 to 4.0, and tenths above 4.0 feet.
Control.—Composed of small stone and gravel.
Discharge measurements.—Made by wading at low stages; from bridge at high
stages.
Winter flow.—Discharge relation probably affected by ice.
Floods.—Maximum gage height recorded by observer during hlgh water of March
25-30, 1913, 4.8 feet on morning of March 27. Corresponding discharge, about
460 second-feet, or 21 second-feet per square mile of drainage area. Determina-
tions made later from high-water marks by engineers of the Geological Survey
indicate that crest of flood may have exceeded stage recorded by observer.
Accuracy.—Discharge rating curve well defined; estimates good.

The following discharge measurement was made by . S. De Golyer by wading at
a section 300 feet above the gage:
May 30, 1913: Gage height, 2.42 feet; discharge, 47.3 second-feet.
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[Mrs. A. G. White, observer.]
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Daily gage height, in feet, of Orwell Brook near Altmar, N. Y., for 1913.

s BRIBS IFVNY JRBBRE BIVYE BUISIF 92988 s IRRNY BEIXT STLIY TIESRY ISFET INRIVS
m ciciniciel cieiciNGl ciciciciol ciciaiciol cicioiciod  odododedoicd m
. . = .
£ BERRE KASRR IBURB IRAIE B13BLT BI8RY 5 3 FIIIT S|/RLI 2I:3¢ YIJRE LTRAT ABIXI
2 | cicicicici cicicicici ciciciciel cicicicici cicicicicd cieicicied = 2 :
. =
(=]
< BRBRR RBRIERRK RBERE BRE8oc ~RBBRE [LBISS = < PIEP® PVVO0N a0 RR2RE m&mmm EiR=iy
S | mmmrir e e el Geiceo coioioicied N 8
£ | 22282 22232 22NER RLLRR BIPRP FLRRR | B | g | coo0e covee coves cunee ngnee cnno® |
@ B R B L o T T T B B TR (- SV S "L A .S Y O S PO S - & .
@ . I B
% | BRRRE UNRRZ RBNRR S2RRR RERLS RE|RRR m § | PRRND CEDRS XNEOC SEEOE CRANS COBAVD
2 0 O A RO O U O A S S i B = a
5 | 88382 32233 33238 IVRIR RRRIY RBRLLE 8 | 5 | 7mR2® *°>>3 338 ngeew vewes cnwwwne
.m [ DR . JE R O T VS-S . S (- - OV P T S DU - S O | m M
s R
N R XK [~ .
g SHER]T BRIANE 2T3RR RIIRE IR 83IRY ! H e < RUEII] ARV SRGSR 228V E 228z ¥hr’sy
E | cicicicici cicicieiel sisioinid Aeieee Seieidd Adde4S DD | |8 :
I :
. = N .
B |R/IBE I9888 82838 SYS8 SNBRISF =18y | L m | BRR88 IRSSR SRR2R RVIRVS IRBHEL 53
& | cicicicici cicicieici ciciciciel ccicicici cicieiciol ooicieiodod m & 3
T sy ;
£ | o888 URIUV B2NBY IBIIB 8Bcof 8RVeR: g O | 4 | ZBBIS BBRBB §ILST HHEHY IRIZT IBBRT |
4 | cioicicded ciciciciel cioiciciol ciciciciol citidels sicieiedei 1| % m, £ = . :
= S .
- Ll . te e o — et Ity © SoY
g ewwao~ |g F | g | FIBBI BRVREL 2RTGQ BRRIZ 2XLE JRRIEI
M HHROMM M
2 8
: i - .
= H ‘. =
° : i 18 8 |2
: B N -
s S
§ | BBaBE BBeuB onoBE Bonon awBe. 23RV | T P | o | BIILE IFTIL 233D 23583
8 | Neicdeded Sedededed Sededolel cividived dedeseded cicteicdioiod .m. .m 2
I T N - rm I H
N R R R e I '
. O O e O O Y=~ . R :
% A | .m ) HER :
A R R A R m A IEREN :
R N R R R HE :
deddid Srddg dhgdd dndd] Nusds gnxddd Heisddid o




78 SURFACE WATER SUPPLY, 1913, PART 1IV.

Monthly discharge of Orwell Brook near Altmar, N. Y., for 1913.

[Drainage area, 22.1 square miles.]

Discharge in second-feet. Run-off
(depth in
Month. P inches on [AC0U~
. - er drainage |T3¢7-
Maximum. | Minimum. | Mean. | square 8
ile. area).
155 7.01 8.08 | A.
40.0 1.81 1.88 | D,
183 8.28 9.55 | A
80.5 3.64 4.06 | A
33.7 1.52 1.75 | A
20.7 .937 1.06 | B
10.0 .452 521C
7.16 .324 371 C
7.67 347 39| C
38.6 1.75 2.02 | B
44.0 1.99 2.22 | A
49.4 2.24 2.58 | A
56.1 2.54 34,47

Note.—Discharge Feb. 6-28, inclusive, estimated by comparison with records of Salmon River near

BLACK RIVER NEAR BOONYVILLE, N. Y.

Location.—At highway bridge about 2 or 3 miles northeast of Boonville, an equal
distance by river downstream from Hawkinsville, and about 1 mile above the
mouth of Sugar River, a small tributary from the left.

Records available.—February 16, 1911, to December 31, 1913. Data also published
in annual reports of State of New York Conservation Commission and New York
State engineer and surveyor.

Drainage area.—303 square miles (measured on United States Geological Survey
topographic sheets).

Gage.—Standard chain fastened to the downstream side of the bridge; read daily,
morning and evening, to hundredths. Limits of use: Hundredths below 4.0,
hali-tenths from 4.0 to 5.5, and-tenths above 5.5 feet. A staff gage, reading from
6 to 13 feet, fastened to the downstream right-hand abutment, is used for high-
water readings.

Control.—Rough and bowldery; permanent.

Discharge measurements.—At high stages made from cable stretched across
stream about half a mile above gage; at low stages made by wading at a section
near cable.

Winter flow.—Discharge relation affected by ice.

Diversions.—Part of the flow of Black River is diverted past the gaging station
through a feeder taking water at the State dam at Forestport and delivering it to
the summit level of Black River canal at Boonville. Part, of flow passes north-

~ ward, supplying Black River canal from Boonville to head of slack-water navi-
gation at foot of Lyon Falls; remainder is diverted from drainage basin and flows
into Erie canal at Rome. To determine the amount diverted past the station
and out of the drainage basin measurements are made in the Forestport feeder at
a farm bridge near Speny Hill, 1 mile northeast of Boonville. Measurements of
northward flow in the Black River canal are made at a farm bridge half a mile
north of Boonville; measurements of the southward flow at a farm bridge about
three-fourths mile southeast of Boonville. The results of these measurements
are published in tables that follow. The Forestport feeder was opened for service
on May 13, 1913, for the purpose of feeding Erie canal, but the Black River canal
did not open until later. When navigation is closed on Erie canal the feeder
gates are closed also and the surplus water runs over the dam into Black River.
Some water leaks through feeder gates and flows through the feeder into Lansing
Kill and Mohawk River, Feeder gates were closed November 30, 1913,
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Storage.—A reservoir built by the State at Forest Brook, about 8 miles upstream,
stores about 2,000,000,000 cubic feet. About a mile above the station is a site at
which a dam 110 feet high would impound 3,300,000,000 cubic feet of water.

Floods.—Crest of flood of March 25-30, 1913, reached gage height about 12.5 feet
during the night of March 27-28, as indicated by records of the gage observer and
elevation of high-water mark determined by engineers of the Geological Survey.
Corresponding discharge, approximately 10,000 second-feet, or 33 second-feet per
square mile of drainage area.

Accuracy.—Discharge rating curve well defined. Records do not represent total
run-off from drainage area. See ‘‘Diversions.”’

Discharge measurements of Black River near Boonville, N. Y., in 1918.

Date. Hydrographer. hgi?i:&. cg)allfée. Date. Hydrographer. hgiz % chI;.:'sée.
Sec.-ft. Feet. | Sec.-ft.
Mar, 12 636 || July 202 | W. 8. Easterly......... 3.47| 70.5
13 622 || Aug. 5¢ |..... {1 TR, 3,21 40.6
Apr. 15 999 19a |..... [ [+ T 3.1 33.0
a Measurement made by wading.
Discharge measurements of Forestport feeder at Boonwille, N. Y, in 1913.
Gage Dis- . Gage | Dis-
Date. Hydrographer. heighit.a| charge. Date. Hydrographer. height.| charge,
Feet. | Sec-ft. Feet. | Secft.
June 9 0.60 289 . . 0.92 244
July 24 .95 259 .94 258
25 |. 118 223 97 241
26 1.18 252 1.03 234
28 |. .98 266 96 244
29 1.06 246 114 247
30 1.04 255 105 232
31 1.05 242 do .95 239
Aug. 1 1.04 251 C. 8. De Golyer 1.06 222
2 1.02 244 W. 8. Easterly. - .88 262
4 1.02 245 G, H. Canfield......... 1,05 262
5 .98 46

o Distance from reference point down to water surface.
Discharge measurements of Black River canal (flowing south) at Boonville, N. Y-, in 1913.

. | Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec.-ft Feet, | Sec.-fi.
1.09 204 116 194

1.26 194 1.26 198

1.17 182 128 187
1.43 187 1.35 191

. L2l 185 1.30 192
1.22 194 1.60 159

1.22 193 1.35 168

1.24 198 do 1.25 177

1.26 192 . C. 8. De Go 1.40 160

1.26 188 || Oct. 2| W.S. Easber - 1.20 200

1.20 187 28 | G. H. Canfield......... 117 222

Discharge measurements of Black River canal ( flowing north) at Boonville, N. ¥, in 1913.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. || Date- Hydrographer. heiZit. charge.

Feet. | Sec.-ft. Feet. | Sec-fi.
23 59 6.00 1.8
4.7 42,1 4.75 29.6
4.70 38,4 4.84 25,0
4.77 33.8 4.86 24.8
4.62 39.8 . 4.4 46.8
4.58 38.6 ce-..do.. 4,65 39.0
4.90 29.9 C. 8. De Golyer 4.60 39.5
4,82 27.6 W. 8. Easterly. -l 425 50.6
4.75 25.9 G. H. Canfield......... 1.94 14.8

4.82 25.1 1 -
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Daily gage height, in feet, of Black River near Boonwville, N. Y., for 1918

[W. D. Charboneau, observer.] ’

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.7 5.9 5.6 7.6 5.1 7.6 4.1 3.16| 3.18| 3.1 3.95 4.9
5.45 | 5.7 5.5 7.4 5.3 7.6 3.8 3.22| 3. 3.341 3.8 5.15
6.4 5.8 535 7.4 5.3 7.3 3.40| 3.22| 3.10| 3.45| 4.3 5.3
7.0 5.9 5.2 7.2 5.6 8,7 3.25| 8.22| 3.20| 4.05| 3.38 5.5
7.2 56 | 5.15; 7.6 | 5.3 4.95| 3.05| 3.19| 3.24| 4.2 3.50 5.6
7.3 5.5 5.3 8.0 5.4 4.4 3.10| 3.23| 3.24| 3.95| 3.32 5.3
7.8 | 5,451 5.25| 7.0 | 5.35] 4.05| 3.08| 3.16] 3.12} 3.38| 3.10| &3
7.9 | 5.6 5.15| 6.8 5.1 4.05| 3.22| 3.29| 3.28] 3. . 50 5.4
7.6 5.3 5.0 6.6 5.0 3.80| 3.22| 3.18| 3.25| 3.08| 5.2 | 5.15
7.1 5.15| 5.15| 6.4 4.9 3.60 { 3.06 | 3.28| 3.08} 812 82 5.1
7.0 | 5251 5.35| 6.6 4.7 3.60 | 3.30| 3.24| 3.02| 3.23| 8.0 5,25
7.0 5.5 5.6 6.6 4.751 8.50| 38.55]| 3.18} 3.12| 3.38| 7.6 5.4
6.6 5.35| 5.6 6.7 4.7 3.55| 3.45| 3.15| 3.10) 3.24| 7.3 5.3
6.2 5.45| 7.4 6.4 4.4 3.60| 3.50 | 3.16| 3.18| 3.28| 5.9 5.1
6.1 5.5 8.2 6.3 4,45 | 3.48| 3.60| 3.26| 3.12| 3.22| 5.4 5.056
6.3 5.4 8.4 6.2 4.8 3.36 | 3.38| 3.16| 3.18! 3. 22| 5.4 4.85
6.6 | 5.6 6.9 6.6 4.8 | 3.60| 3.48| 3.22| 3.10| 3.20| 5.05 5.0
7.8 5.3 6.6 6.7 4,55 3.70| 3.18| 3.14| 3.19| 3.13| 4.9 5.0
8.4 5.35| 6.6 6.1 4.8 3.85| 3.30| 3.12| 3.12| 3.12( 4.9 4.6
8.4 5.2 6.6 6.2 4.7 4.06| 3.09| 3.08| 3.24| 4.15| 5.8 4,75
8.8 5.3 6.7 6.1 4.75 | 4.7 3.14| 3.11| 3.38| 5.6 6.4 4.6
8.4 5.4 7.4 6.0 4.9 4.9 3.25 | 3.15| 3.55| 6.3 | 6.0 4.65
7.8 5.3 7.6 6.0 6.2 4,85 3.38| 3.28| 3.90| 5.4 5.8 4.4
7.5 5.26 1 1.7 5.8 5.8 4.7 3.82| 3.20 3.7 | 5.35! 5.8 4.6
7.1 5.3 8.4 6.0 | 5.8 4.4 3.22| 3.18| 3.40) 5.25| 5.7 4.7
6.8 5.6 | 10.6 6.0 { 56 4.6 3.20 ] 3.14| 3.60| 5.1 5.3 4.8
6.4 5.6 | 10.6 5.7 5.7 4,65 3.151 3.22| 3.60| 4.8 ] 5.05 4,55
6.1 5.4 | 10.8 5.7 6.4 | 4.6 3.20| 3.22| 3.29| 4.8 4.8 4.7
59 |[....... 9.1 5.4 7.3 4.5 3.44| 3.22] 3.02| 475 50 4.7
59 [.......] 7.8 5.4 7.7 4.4 3.28) 3.16| 3.12| 4.9 4.8 4.6
6.0 |.......| 7.6 |....... 76 Jeeeenen 3.18] 3.18|....... 47 ... 4.8

Note.—Discharge relation probably not materially affected by ice during the early part of the year, but
affected by ice about Dec. 27-31.

Daily discharge, in second-feet, of Black River near Boonville, N. Y, for 1913.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

450 | 2,380 164 39 40 40 136 370
535 | 2,380 111 44 281 55 111 470

78| 66| 38| 34| 462,080

238 70 84 47 36: 44 580 430

335 57 59 39 40 44 580 352
335 84 70 44 34 42 430 410
262 97 40 37 41 36 390 410
335 119 51 36 36 36 370 275
305 154 33 -33 46 174 795 320

320 35| 37| 35| 59| 801,
3| 370| 46
1,060 | 362 | 59
79| 305! 53
795 27| 4

680 | 275| 42
735 | -290| 38
1,210 275 | 42
2,050 | "250| 65
2,500 | 27| 49
2380 |.......| 40

NoTE.—Open-water rating curve used Jan, 1 to Dec. 26. Discharge from about Feb. 8 to Mar. 8 may be
slightly large for this reason.
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Monthly discharge of Black River near Boonwille, N. Y, for 1913.

[Drainage area, 303 square miles.]

Discharge in second-feet.
Month. ‘;‘ggg_‘
Maximum, | Minimum. | Mean.

3,830 1,840 A
855 470 616 C
6,680 40| 2,000 | B
2, 860 580 | 1,340 A
2,500 676 A
2,380 57 415 A
164 30 55.41 B
50 33 4.5| B
127 28 49.4| B
1,140 33 25 | B
3,110 34 738 A
680 227 403 A

6,680 28 702

Nore.—Estimates do not indicate natural flow, as stream is regulated at Forestport reservoir and certain
amounts of water are diverted out of the drainage area and around the station. See “Diversions?”’ and
“Storage’’ in station description.

BLACK RIVER AT FELTS MILLS, N. Y.

Location.—At dam of Lefevre Paper Co., formerly owned by Black River Traction
Co., about 1} miles above village of Felts Mills. Dam is 9 miles upstream from
Watertown and 7 miles upstream from the old gaging station at Huntingtonville.

Records available.—February, 1897, to December, 1901, at Huntingtonville dam;
August 29, 1902, to December 31, 1913, at Felts Mills. Data also in annual reports
of the State of New York engineer and surveyor.

Drainage area.—1,851 square miles.

Gage.—Vertical staff attached to crib at left-hand side of stream above mill; gage
readings corrected for velocity of approach during high water.

Determination of discharge.—Previous to August 16, 1910, records were kept of
the flow over a dam about 100 feet upstream from the paper mill; dam was of
sawed timber resting on a limestone foundation and its main crest was 380.6 feet
long. New concrete dam was constructed in summer of 1910 about 100 feet
downstream. Main crest of dam for low and medium stages, 300.45 feet long,
3.75 feet wide, and about 6 feet high; upstream face vertical; downstream, semi-
ogee section. On right-hand side is an additional section of greater elevation,
48.2 feet long; on left-hand side, angling upstream, is a section 139.7 feet long,
making total length of dam for high-water discharge approximately 488.4 feet.
A wood-pulp mill constructed at the left-hand end of the dam has been in operation
since 1907. The mill contains one 45-inch and four 72-inch Smith-McCormick
turbines. Discharge over spillways is calculated by means of weir formula,
using coefficients derived from experiments by the United States Geological
Survey on a dam of similar cross section. Record is kept of hours run and of
gate opening of each wheel as well as head under which turbines operate.

Winter flow.—Discharge relation affected by ice.

Regulation.—Power plants and storage above station.

*Accuracy.—Results believed to be good for a station of this type.

Cooperation.—Data as published furnished by New York State engineer and sur-
veyor.

56525°—wsP 8564—15—6
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Mean daily discharge, in second-feet, of Black River at Felts Mills, N. Y., for 1913.

Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
Leieeeeneens 3,308 | 15,234 | 3,267 |62,634 | 1,399 923 467 537 | 2,840 | 2,671
9. 21,996 | 13,907 | 3,187 | 3,200 | 1,300 | 923 923 | 1,115 |01,666 | 2,671
3 2,705 | 13,695 | 2,762 | 3,197 | 1,309 | @527 923 | 537 2,431 | 2,589
S 2,657 | 14,346 [a 2,243 | 2,754 254 955 923 1,399 1,776 2,509
B e eeeaeananeaan 2,840 | 13,907 | 2,476 | 2,580 | 1,381 955 521 |a1,491 | 2, 2,671
B renenaneennanens 2,528 (13,025 | 1,329 | 2,431 a720 955 923 | 1,m9| 2,500 | 2,754
g Il 2,528 | 13,695 | 1,962 | 2,137 | 1,320 923 | 0208 | 1,320 | 2,509 | 3,170
TR 2,528 | 12,685 | 1,836 {a1,577 | 1, 923 537 | 1,303 | 2,509 | 3,480
¢ @2,243 | 10,719 | 1,836 | 2,208 | 1,320 923 537 923 @ 5,488 3,578
100t 2,052 | 9,445 | 1,776 | 1,808 | 1,399 | 527 730 | 1,320| 5,687 3,58
;} I 3,868 | 8,446 161,666 | 1,665 | 1,309 641 730 923 | 6,315] 3,290
120 .. 4,140 | 8120 1,808 | 1,665 | 1,341 923 730 | (o 6,575 | 2,481
13 eeiiaanns 4,828 (67,303 | 1,613 | 1,474 |01,322 923 665 | 1,341! 6,188 | 2671
M.l 1 7, 1,367 | 1,474 | 1,816 923 o467 | 1,049 | 5,647 | 02,429
15, eeeaeeeaanens 14,346 | 7,646 | 1,474 |@1,082 | 1,816 923 730 | 1, 5,048 | 2,840

1,341 | 1,506 923 537 1,118 | a 3,060 2,754
1,435 955 | 653 665 3,578 | 2,500
1,320 923 923 730 955 | 3,200 2,509
1,399 923 923 730 | @859 2,02 | 2,589
1,341 | a720 923 537 955 | 4,369 1,836
S 10,454 | 4, 1,962 | 1,435 923 923 | @467 | 5,444 | 5,048 | 01,666
L AR 10,641 | 3,914 | 1,776 {a 1,160 923 923 537 | 5,811 | 5,166| 2 208
- SO 214,640 | 3, 1,776 | 1,517 923 | 923 553 | 6,061 |a4,830 | 2,137
Q.. 14,346 | 3,514 | 2,975 | 1,563 934 | 6467 896 | 5,244 | 4,932 1,719
25 Ll 14,786 | 3,348 (02,634 | 1,435 | 1,204 | 955 1,116 | 4, 4,91 | 1,322
S 17,362 | 3,107 | 3,157| 1,517 | 923 | 923 923 |24,005 | 3,538 | 2,28
D ) 62,831 | 2,714 | 1,309 o254 923 923 | 4,301 | 3,065 | 1,653
................... 32,166 | 3,107 | 2,631 1,341 | 1,013 923 | a720| 4,231 3,105 | a1,666
29 e 31,176 | 3,107 | 4,193 | o788 923 923 023 | 4,231 | 2,8%6 | 1,876
300l 024,373 | 3,267 | 4,857 | 1,309 923 | 923| 923 | 3,422 |e1,848| 1,563
E S SRR ,033 |....... 4,857 |...0.. .. 23| 6527 |........ 3,197 |..... .| 1,818
@ Sunday.
Monthly discharge of Black River at Felts Mills, N. Y., for 1913.
[Drainage area, 1,851 square miles.)
D i -feet.

ischarge in second-feet. Run-off

(depth in

Month. Per inches on

Maximum, | Minimum. | Mean. | square e

gnile. area).

32,166 1,996 11,365 6.14 7.08

15,234 2,831 7,739 4.18 4.66

4,857 1,240 2,323 1.25 1.44

3,290 788 1,743 0.942 1.05
1,816 254 1,107  0.598 0.689
955 467 856 0. 462 0. 533
1,116 208 706 0.381 0, 425

6, 061 537 2,329 1.25 1.44

6,575 1,666 3,854 2.08 2.32

3,578 1,322 2,433 1.31 1.51

MOOSE RIVER AT MOOSE RIVER, N. Y.

Location.—In the village of Moose River, about 3 miles downstream from McKeever
station on Adirondack division of New York Central & Hudson River Railroad,,
5 miles below mouth of South Branch of Moose River, and nearly 20 miles above
junction of Black and Moose rivers at Lyons Falls.

Records available.—June 5, 1900, to December 31, 1913. Data also in annual reports
of the New York State engineer and surveyor and State of New York Conservation
Commission.

Drainage area.—370 square miles (measured on United States Geological Survey
topographic sheets).
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Gage.—Staff, in two sections, fastened to left bank a short distance above cable;
read daily, morning and evening, to half-tenths. Limits of use: Hundredths
below 5.5, hali-tenths from 5.5 to 6.5, and tenths above 6.5 feet. Gage datum
wag lowered 0.17 foot February 28, 1903, and again 5.00 feet January 1, 1913.

Control.—Composed of cobble and bowlders fairly permanent.

Discharge measurements.—Made from a cable a short distance below gage.

Regulation.—Flow regulated for power and log driving by a timber dam at McKeever.
During parts of year, therefore, two gage readings a day may not give a repre-
sentative mean.

Winter flow.—Discharge relation affected by ice.

Floods.—Crest of flood of March 25-30, 1913, reached gage height 16.3 feet on afternoon
of March 27, as indicated by gage-height hydrograph and verified by engineers of
the Geological Survey. Corresponding discharge, approximately 15,500 second-
feet, or 42 second-feet per square mile of drainage area.

Accuracy.—Open-channel rating curve fairly accurate. Discharge data for periods
of open water considered good.

Discharge measurements of Moose River at Moose River, N. Y-, in 1913.

Gage Dis-
Date. Hydrographer. . heizit. charge.
Feet. Sec.-ft.
Aug. 15 ab,54 153
15 . a5, 46 145
Oct. 27| G.'H. 837  1,3%0
27|... 834 1,360

o Measurement made by wading.

Daily gage height, in feet, of Moose River at Moose River, N. Y., for 1913.

[Chris Hannan, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
7.6 6.7| 68| 99| 6.6 8.0 6.1 5.55| 5.18) 5.8 6.8 7.2
7.8 6.9 6.7 9.7 6.7 8.2 6.0°| 5.44| 5.34| 5.95 6.0 7.0
8.1 7.0 6.8 9.8 6.6 8.3 6,15| 5,55 | 5.46 | 6.5 6,7 6.8
8.4 7.2 6.6 9.8 6.5 7.8 6.1 544 | 5,41 | 6.8 6.7 6.4
8.2 7.6 6.8 10.4| 6.45 7.5 6.2 5.55 | 5.5 6.3 7.1 6.5
8.2 7.5 6.6 10.4| 635! 7.0 | 5.9 | 565| 5.41| 6.1 70| 6.4
8.8 7.2 6.8 10.1| 6.4 6.7 5.6 5.8 512 6.1 6.8 5.9
9.8 6.9 6.9 9.5| 6.35| 6.5 555 | 5,00| 520 6.0 6.7 6.8
9.6 6.9 7.0 87| 6.4 6.5 545 | 6.15| 5,11} 5.8 7.2 7.8
9.2 6.8 7.3 8.0 6.4 6.45| 5.55| 5.9 520 5.6 11.2 7.2
87 6.8 7.8 7.9! 6.2 6.5 5.8 | 5.6 5251 5.5 9.4 6.8
8.6 6.7 8.1 79| 6.25| 6.25| 6.1 5.6 5,31 | 5.18 8.4 6.8
8.6 6.8 8.6 82! 6.1 6.251 6.0 5.55 | 5.29 | 5.44 8.4 7.0
8.6 6.9 9.1 82| 5.9 6.35| 6.1 [-555| 521| 5.8 8.1 6.8
8.1 6.9 10.4 83| 57 6.25| 5.95| 5.42| 5.28| 6.0 8.2 6.8
7.8 7.0 10.7 7.8 5.6 6.2 | 5.8 5.6 | 5.30| 6.2 8.1 6.5
8.6 7.0 10.2 7.7| 5.5 6.2 | 5.95| 5.12| 5.36| 6.1 7.7 6.6
9.6 6.8 10.0 7.7] 5.4 6.15| 5.65| 56 5.39 | 6.3 7.5 6.8

10.4 6.8 9.8 7.9 5.9 6.1 5551 5.41 1 5.65| 5.8 7.6 6.6
9.8 6.8 9.6 7.7 6.3 6.15| 5.44( 5.11| 5.55| 6.6 8.2 6.6
10.8| 6.8} 9.8 75| 6.5 6.05( 4.94] 5.30| 5.39| 88 9.2 57
10. 4 6.6 10.0 7.2| 6.6 5.95| 5.19| 5.48| 5.55| 8.8 8.6 6.1
9.9 6.91 10.2 7.2| 6.7 | 6.0 4.94 | 5,44 5.42| 81 89| 5.8
9.7 7.21 1L3 7.1] 6.9 5.9 5.44 | B5.06| B.5 7.8 8.3| 5.2
9.2 7.6 12.2 7.2 7.0 5.7 4941 5.21| 5.6 7.4 8.0 5,29
8.8 7.8 14.2 7.2| 7.0 5.5 494 | 5.34| 5.7 7.7 7.8 5.6
8.0 7.8} 15.5 1] 7.1 6.4 4.94| 56 | 5.8 8.4 7.8| 6,25
7.6 70| 13.8( 6.8| 80 | 6.5 5.49| 5.44| 5.6 | 8.1 80| 6.06
7.2 6.6 9.3 6.4 5,65| 5.31| 5.8 7.8 771 6.3
1. 6.5| 88 | 6.3 5.65| 5.19| 5.6 7.5 7.6 6.6
6.8 .cc....] 10.2 |....... 84 |....... 5,55 | b.14|....... 7.0 |....... 6.35

NoTte.—Discharge relation not materially affected by ice during winter of 1912-13.
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Daily discharge, in second-feet, of Moose River at Moose River, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept. [ Oct. | Nov. | Dec.

910 510 545 | 2,760 476 | 1,150 316 164 79 229 545 710
1,020 585 510 | 2,570 510 | 1,290 286 136 112 272 286 625
1,220 625 545 | 2,660 476 | 1,360 331 164 141 442 510 545
1,430 710 476 | 2,660 442 | 1,020 316 136 128 545 510 409
1,290 910 545 | 3,280 426 855 346 164 151 377 665 442
1,290 855 476 | 3,280 393 625 257 189 128 316 625 409

.| 1,760 710 545 | 2,960 409 510 176 229 69 316 545 257
2, 660 586 585 | 2,390 393 442 164 64 83 286 510 545

2, 480 585 625 | 1,670 409 442 138 331 67 243 710} 1,020
2,120 545 755 | 1,150 409 426 164 257 83 176 | 4,230 710

| 1,670 1,020 | 1,090 346 442 243 176 93 151 | 2,300 545
. 1,590 510 | 1,220 | 1,090 362 362 316 176 105 79 11,430 545
.| 1,590 545 | 1,590 | 1,290 316 362 286 164 101 136 | 1,430 625
.| 1,5% 585 { 2,030 | 1,290 257 393 316 164 85 229 { 1,220 545
| 1,220 585 | 3,280 | 1,360 202 362 272 131 99 286 | 1,290 545
-1 1,020 625 | 3,620 | 1,020 176 346 229 176 103 346 | 1,220 442
| 1,59 625 | 3,060 965 151 346 272 69 117 316 965 476
-| 2,480 545 | 2,860 965 126 331 189 176 124 377 855 545
-| 3,280 545 | 2,660 | 1,080 257 316 164 128 189 229 910 476
2,660 545 | 2,480 965 377 331 136 67 164 476 | 1,290 476

.| 3,740 545 | 2,660 855 442 301 42 103 124 | 1,760 | 2,120 202
3,280 | 476|2,860| 710| 476 272 81| 146 | 164|1,760 | 1,59 316
2,760 585 | 3,060 710 510 286 42 136 131 | 1, 1,850 243
2,570 710 | 4,360 665 585 257 136 59 151 | 1,020 | 1,360 93
2,120 910 { 5,630 710 625 202 42 85 176 805 | 1,150 101
1,760 | 1,020 | 9,400 710 625 151 42 112 202 965 | 1,020 176
1,150 756 {12, 900 6656 665 409 42 176 229 | 1,430 | 1,020 362
910 625 | 8,800 545 | 1,150 442 148 136 176 | 1,220 | 1,150 301

710 j....... 6, 680 476 | 2,210 409 164 105 229 | 1,020 965 377

665 |....... 5,030 442 1 1,760 377 189 81 176 856 910 476

545 ... ... 3,060 )....... 1,430 f.-uu--- o164 T2 |eeennnn 625 f....... 393

Nore.—Discharge throughout year may be determined from open-water rating curve; values some-
what excessive for short period in February.

Monthly discharge of Moose River at Moose River, N. Y., for 1913.

[Drainage area, 370 square miles.)

Discharge in second-feet. Run-off
depth in
Month. Per ches on ‘:gg“'
Maximum. | Minimum. | Mean. | square | drainage y.
mile. area).
3,740 545 1,780 4.81 5.54 | B,
1,020 476 639 1.73 1.80 | C.
12,900 476 3,030 8.19 9.44 | B.
3, 442 1,430 3.86 4.31 | B.
2,210 126 561 1.51 1.74 | B.
1, 151 494 1.32 1.47 | B.
331 42 194 . 524 .60 | B.
331 59 144 390 .45 | B.
229 67 134 .362 .40 | B.
1,760 79 5 161 1.86 | B.
4,230 286 1,170 3.16 3.53 | B.
1, ] 1.21 1. 40
12, 900 42 888 2.40 32,54

NotE.—8ee footnote to table of daily discharge.

MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y.

Location.—About 300 feet below the highway bridge in Old Forge and about 400 feet
below the dam.

Records available.—November 9, 1911, to December 31, 1913; published also in
annual reports of New York State engineer and surveyor and State of New York
Conservation Commission.

Drainage area.—51.5 square miles.

Gage.—Vertical staff, graduated to feet and tenths, reading from 1 foot to 7 feet,
spiked to birch tree on left bank of stream 300 feet below highway bridge; read
daily, morning and evening, to quarter-tenths. Limits of use: Hundredths
below 2.0, until April 17, and below 1.5 after that date, half-tenths from these
limits to 3.0, and tenths above 3.0 feet. -
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Control.—Rock reef about 200 feet below the gage. Channel fairly straight and
uniform from dam to reef. Right bank high and wooded; left bank from highway
bridge to within about 50 feet of gage defined by stone wall about 3 feet above
ordinary low water. -

Discharge measurements.—Made by wading at low and medium stagesand from
highway bridge at high stages. -

Regulation.—Flow controlled at the dam.

Winter flow.—Discharge relation is not affected by ice.

Flood.—Maximum stage of flood of March 25-30, 1913, reached on March 28; compu-
tations of discharge through the gates and over the dam at Old Forge indicate
mean discharge of 760 second-feet, or 14.8 second-feet per square mile of drainage
ares.

Accuracy.—Discharge rating curve well defined; estimates good.

Discharge measurements of Middle Branch of Moose River at Old Forge, N. Y-, in 1918.

Gage Dis- Gage | Dis-
Date. Hydrographer, hsizit. charge, | Date. Hydrographer. height, | chatge.
Feet. | Sec. ft.
1.70 47.9
1.48 56.0
.99 21.6
1.70 75.5
2.12 130
1.86 93.5
2.54 199

NoTe.—Allmeasurements made by wading. Measurements on Sept. 25 and 26 were made after the control
had been cleared of logs and brush.

Daily gage height, in feet, of Middle Branch of Moose River at Old Forge, N. Y-, for 1913.

[Vernon S. Ervin, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.4 1991 1.92| 4.8 1.85| 1.85| 1.15| 1.95] 1.84} 1.55| 2.22 2.05
1.86 | 1.98| 1.92| 4.6 1.85| 1.85( 1.15| 1.95| 1.85} 1.55| 2.22 2.05
1.35| 198 | 1.92} 4.3 1.851 18| 1.15| 195§ 1.8 | L55| 2.2 1.40
.35 198 ) 1.92] 4.1 1.8 1.8 1.15) L95] 185 L55/| 2.2 .75
1.35| 1.98| 192} 4.1 1.85| 1.85| 1.15( 1.95| 1.85| 155 2.2 75
1.35| 1.98} 1.98] 4.61| 185 .85 1.15| 195} 1.85| L55| 2.2 .75
1.35¢ 195 1.92| 4.0 1.851 2.0 1.15( 1.95( 1.85| 1.55| 2.32 .75
1.00| 192 1.92| 3.4 1.85]| 2.15| 1.15| 1.95} 1.85| 1.55| 2.45 .75
1.00| 1.90| 1L92| 2.9 1.58 | 2.0 1.15| 1.95| 1.85| 1L.55| 2.45 .75
1.00| 1.90| 192} 2.85| L3 1.75| 1.15) 1.95| 1.85) L55| 2.45 .
L00| L9} 1.92]| 2.95| L3 1.38 | L15) 195 1.8 | 1.90| 2.45 .70
1.0 1.90] 192} 3.0 1.3 1.10| 1.15) 1.95{ 1.85} 2.25| 2.45 .70
1.00| 1.9 1.%] 3.0 1.3 110 1.15( 1.95) 1.85| 2.25| 2.45 .70
L00| 19| L98| 2.9 1.3 .10 L15) 195| 1.851 2.25( 2.65 .70
1.00| 1.90| 2.2 2.75| 1.3 1.10| 1.15| 1.95| 1.88| 2.25] 2.85 .70
1.00| 1.90| 3.0 2.6 1.3 1.48| 1.15| 195( 1.92| 2.25; 2.8 .70
1.00| 1.90| 3.0 2351 148 | 1.48| LI15| 1.95| 192§ 2.25| 2.75 .70
1.00| 1.8} 3.2 2.0 1.65| L10| 1.15| 1.95| 1.92| 2.25| 2.7 .70
120/ 1.8 3.3 1.85] L75] 1.10f 115 1.95) 1.92; 2.25| 2.7 .70
1.40 ! 18| 3.2 1.85| L8| 10| 1.15| 192} 192} 225 2.65 .70
21. .. 1.59 1 1.8 | 3.2 2.0 .85 1101 1.15] 195} 1.92) 2.25) 2,72 .70
22.. 1.71 ] 1.8 | 3.4 2.2 2.2 1.10) 1.15] 195 1.92] 225 2.7 .70
23.. 1.78| 192 3.5 2.3 2.55( L10| 1.15| 1.95| 1.92] 2.25| 2.65 .70
24 1.85| L92| 3.6 2.45| 2.4 L10! L15| 1.95] 1.92) 2.25| 2.65 .70
25.. 1.8 1.92| 4.0 2.45| 2.15| L10| L15| 1.95|....... 2,25 2.61 .70
26. . 191} 1.92| 4.8 2.3 1.92( 110 1.15) L95| 1.55| 2.2 2.6 .70
27.. 1951 1.92| 5.5 2.0 1.85| 1.10| 1.55| 1.85| 1.55} 2.25| 2.6 .70
28. 1.95| 1.92| 6.3 1.851 2.3 L.75) 1.95| 1.85] 1.55| 2.2 2,1 .70
29 1.95|....... 6.2 2.0 | 2.75| 1.78| 1.95| 1.85| 155 2.2 2.9 .70
30 1.95|....... 5.5 2.0 2.45| 1.15| 1.95| 1.85} 1.55| 2.2 2.1 .70
31 1.95]....... 50 |oeeeo.| 2.0 |....... .92 L8 |....... 2.2 feeeenes .70

Nore.—Gage heights affected by back water from North Branch of Moose River Mar. 26 to Apr. 7. Gage
g:)igélts affected by brush lodged on control from Apr. 18 to Sept. 25. Control cleared of all brush and logs
. 25.
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Daily discharge, in second-feet, of Middle Branch of Moose River at Old Forge, N. Y., for
191 .

3.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
143 83 74 641 58 58 18 67 57 60 142 ( 120
68 82 74 617 58 58 18 67 58 80 142 120
24 82 74 583 58 58 18 67 58 60 142 48
24 82 74 562 58 58 18 67 58 60 142 11
24 82 74 549 58 58 18 67 58 60 142 11
24 82 82 539 58 58 18 67 58 60 142 11
24 78 74 529 58 72 18 67 58 60 158 11
10 74 74 58 91 18 67 58 60 184 1
10 72 74 232 72 18 67 58 60 184 1
10 72 74 223 25 50 18 67 58 60 184 11
10 72 74 242 25 29 18 67 99 184 9.0
10 74 251 25 16 18 67 58 150 9.0
10 72 72 251 25 16 18 67 58 150 184 9.0
10 72 82 232 25 16 18 67 58 150 220 9.0
10 72 112 184 25 16 18 67 60 150 262 9.0
10 72 251 177 25 34 18 67 64 150 251 9.0
10 72 251 135 34 34 18 67 64 150 240 9.0
10 70 289 72 44 16 18 67 64 150 230 9.0
17 70 308 50 16 18 67 64 150 230 9.0
70 289 58 58 16 18 67 64 150 220 9.0
41 70 289 72 58 16 18 67 64 150 230 9.0
52 71 328 98 98 16 18 67 64 150 230 9.0
59 74 348 113 155 16 18 67 64 150 220 9.0
66 74 368 138 129 16 18 67 64 150 220 9.0
70 74 451 138 91 16 18 67 62 150 210 9.0
73 74 517 113 64 16 18 67 60 142 210 9.0
78 74 600 72 58 16 38 58 60 150 210 9.0
78 74 760 58 113 50 67 58 60 142 127 9.0
746 72 194 53 67 58 60 142 274 9.0
707 72 138 18 67 58 60 142 127 9.0
665 |....... 7 PR 64 56 {ecanann 142 {....... 9.0

Nore.—Discharge determined as follows: Mar. 26 to Apr. 7, inclusive, computed from edgabe openings
and lake elevations at Old Forge dam; Apr. 18 to Sepl. 25, from a rating curve well defined by six meas-
urements made with the brush lodged on the control. New curve applicable for remainder of the year
defined by six measurements made after control was cleared. Final rating curve does not coincide with
curve used before Apr. 17.

Monthly discharge of Middle Branch of Moose River at Old Forge, N. Y-, for 1913.

[Drainage area, 51.5 square miles.]

Discharge in second-feet. (ge“’;'ﬁ ‘iin
Month, e Per mc}la)es on ery\ccu-
o .
Maximum, | Minimum. | Mean. sg&laée area).
143 10 39.9 0.775 0.89 | B.
83 70 74.6 1.45 1.51 | B.
760 72 269 5.22 6:02 | B.
641 58 247 4.80 5.36 | B,
194 25 65.6 127 1.46 | A.
91 16 35.8 .695 .78 | B.
67 18 24.9 .483 .56 | B.
67 56 65.5 1.27 1.46 | A.
64 57 60.3 117 1301 A,
150 60 118 2.29 2.64 | A,
279 127 194 3.7 4.21 | A,
120 9.0 17.9 .348 .40 | B.
760 9.0 101 1.96 26.59

Nore.—Estimates indicate fiow as regulated by 01d Forge dam at the outlet of Fulton Chain lakes.
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.
EAST BRANCH OF OSWEGATCHIE RIVER AT NEWTON FALLS, N. Y.

Location.—600 feet below lower dam of the Newton Falls Paper Co., in village of
Newton Falls, 4 miles above the mouth of Little River, and 10 miles below the
outlet of Cranberry Lake.

Records available.—October 6, 1912, to December 31, 1913.

Drainage area.—166 square miles.! ’ -

Gage.—Vertical staff, read daily, morning and evening, to half-tenths. Limits of
use: Hundredths below 0.5, half-tenths from 0.5 to 2.5, and tenths above 2.5 feet.

Control.—River bed consists of small bowlders and gravel covered with waste from
pulp mill,

Discharge measurements.—At low stages made by wading; high-water measure-
ments made from cable 30 feet above gage. .

Winter flow.—Effect of ice on discharge relation is diminished by operation of the
paper mill. .

Regulation.—Some daily fluctuation—probably not enough to affect accuracy of
records—caused by dams of the paper mill. Seasonal flow largely controlled by
dam at Cranberry Lake. Range of gage heights probably not more than 5 feet.

Floods.—Crest of flood of March, 1913, as recorded by gage observer and later verified
from high-water marks by engineers of the Geological Survey, occurred on after-
noon of March 28; crest gage height, 6.1 feet; corresponding discharge approxi-
mately 2,000 second-feet, or 12 second-feet per square mile of drainage area.
Mean discharge for the five days, March 27-31, 1,820 second-feet, or 10 second-feet
per square mile of drainage area.

Accuracy.—Discharge curve well defined for ordinary stages. No high-water meas-
urements yet made. Estimates good.

Cooperation.—Gage readings furnished by Newton Falls Paper Co.

Discharge measurements of East Branch of Oswegatchie River at Newton Falls, N. Y., in

1918.
Date. Hydrographer, hgig %- ch]z;‘lsg-e.
Feet. Sec.-fi.
B R S 2 o T R 1.99 342
Apr. 16 |..... L L R 2.90 565

1Computed by en%meers of the State of New York Conservation Commission from forestry, highway,
and county maps. Probably more accurate than estimate previously published.
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Daily gage height, in feet, of East Brancfh of Oswegatchie River at Newton Falls, N. Y-,
or 1913.

[Chas. H. Corp, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
2.4 3.3 2.0 56 1.95| 1.5 .6 2.0 1.6 1.9 2.3 2.3
2.1 3.1 .48 | 5.2 1,951 2.4 1.75( 2.0 1.9 1.9 1.15 2.25
1.95 3. 2,35 50 1.95| 2.35 1.5 .6 1.9 1.9 2.2 2,15
2.4 2.3 5.2 .8 2.35 Jd00 17010 1.9 1.9 2.2 1.9
2.2 2.05 | 5.2 2.0 2.3 jeeeenon 2.15| 1.9 451 215 2.05
3.1 1.95| 5.2 1.95| 1.95(....... 2.1 2.1 2,0 2.0 2.25
2.9 1.95| 5.2 1.95| 2.1 |....... 2.1 .8 ] 1.9 1.9 .95
2.8 175 4.9 1.95| L75]....... 2.1 1.9 1,95 1.9 2.3
2.8 7 4.6 2.1 2.45| 2.3 2.1 2.2 1.9 .7 .3
2.8 2.1 4.5 1.95 | 2.1 2.15 451 2.2 1.9 2.5 2.05
3.0 2,151 4.2 .28 2.1 2,15} 1.5 2.2 1.85} 2.3 2.05
3.2 2.3 3.8 1.7 2.0 2.15| 1.85| 2.2 421 2.3 2.3
3.4 2.1 3.4 1.78| 2.0 15 1.8 2.0 1.6 2.3 2.3
3.1 2.1 3.0 1.75| 1.9 2.0 1.9 .48 2.1 2.35 .8
3.1 2,45 | 2.6 1.65| 1L.756| 2.15| 1.9 1.5 1.95| 2.35 2.3
3.1 3.0 2.6 1.65 | 2.2 1.85| 1.9 1.9 1.9 1.1 2.3
3.4 3.4 2.5 165 2.0 1.85 421 19 1.85¢ 2.25 2.3
3.7 3.4 2.5 .21 2.0 1.9 1.6 1.9 1.85| 2.2 2.3
3.8 23| 3.3 2.45 | L7 2.5 2.1 1.95| 1.9 30| 2.3 2.3
3.8 2.3 3.4 1.8 1.65| 2.35 .55 1.95| 1.9 1.9 2.6 2.05
4.4 2.4| 3.6 2.4 1.65( 1.9 2.4 1.95 .8 2056 2.7 .10
4.4 2.6 4.0 2.35| L7 .6 2.5 1.95| 1.8 2.25| 2.3 1.8
4.4 1.3| 40 2.4 1.7 1.65| 2.3 195 2.1 2.4 2.1 2.05
4.4 2.8 4.2 2.35| 1.9 1.6 2.05 .8 2,161 2.6 2.3 1.9
4.3 2.3| 4.6 2.6 121 1.6 1.85 7 2.25| 2.8 2.2 .8
4.1 2.3 | 5.3 2.8 1.8 1.6 1.85| 1.9 2.1 2.8 2.2 1.45
4.0 2.3 5.6 1.0 1951 L7 20| 1954 1.9 3.0 2.1 1.7
3.8 2,21 6.0 2.4 2.5 1.7 1.5 1.9 .46 2.9 2.0 1.7
3.6 6.0 2.35]1 2.4 .30 1.95) 1.9 1.55| 2.8 2.0 1.7
3.5 5.8 2.15| 2.3 1.65| 195 1.9 2.0 2.8 2.0 1.7

... 3.4 6.0 |....... 2.3 |-eeenns 2.00 .40 ..., 2.3 |oeeuens 1.85

NoTe.—Observations suspended because of ice Feb. 9-18, inclusive, and because of brush lodged on
control July 5-8, inclusive., “Gage height determined from two observations per day weighted from records
of time of changing wheels and gates at paper mill.

Doaily discharge, in second-feet, of East Branch of Oswegatchie River at Newton Falls,
N. Y, for 1918.

May. | June. | July. | Aug. | Sept. Nov. | D
278 183 202| 200 202 366
278 394 233 290 266 127
278 | 380 183 65| 266 340
84| 380 30| 222| 266 340

290 366 180 827 266

278 278 80 314 314
278 314 220 314 90
278 233 300 314 266
314 408 366 314 340
278 314 327 53 340

41 314 327 183 340
222 290 327 255 340
233 290 183 255 290

SBEE SRS BENER aesee | §

B BEELE BEE8E BaBBER

8
g
5

pE8Rs BEELE o388 8885y 885 B

266 202 302 84 327 366

31 202 255 74 353 512 340
244 202 255 266 314 512 340 174
278 222 36 278 266 576 314 222
422 222 183 266 544 290 222
394 42| .278 266 192 512 200 222
366 212 278 266 290 512 290 222
366 [vou--n- 290 49 [eeeea.n 366 [...--.- 255

NoTte.—Discharge Feb. 9-18, inclusive, estimated by interpolation, due consideration being given to
temperature and precipitation. Discharge July 5-8 estimated.
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Monihly discharge of East Branch of Oswegatchie River at Newton Falls, N. Y., for 1918,
[Drainage area, 166 square miles.}

Discharge in second-feet. (dRunt_g h
in
Month. Per igc 1es 01 mcg'yj"
. ! rainage
Maximum. | Minimum. | Mean._ nglf: area).

1,100 278 707 4.26 491} A,
678 149 423 2.55 2.66 | B.
1,800 55 750 4.52 521 | B.
1,680 107 781 4.70 5.24 | B.
422 31 242 1.46 1.68 1 A,
422 42 274 1.65 1.84 | A,
422 30 251 L.51 174 | A.
327 49 232 1.40 1.61 | A.
353 53 253 1.52 1.70 | A.
576 42 313 1.89 2.18 [ A,
74 323 1.95 2.18 | A,
366 30 277 1.67 192 | A,

1,890 30 402 2.42 32.87

NoTe.—Estimates indicate flow as regulated by Cranberry Lake Dam and paper mills above station.

OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y.

Location.—At steel highway bridge known locally as Eel Weir Bridge, about 1 mile
below mouth of outlet of Black Laké and 5 miles above city of Ogdensburg and
mouth of river.

Records available.—April 22,1903, to December 31,1913. Data published also in
annual reports of the State of New York Conservation Commission and New York
State engineer and surveyor.

Drainage area.—1,580 square miles.

Gage.—Chain, fastened to upstream side of the bridge; read daily, morning and
evening, to tenths. Limits of use: Hali-tenths below 6.0 and tenths above 6.0
feet.

Control.—Practically permanent. Channel rocky and partly artificial, the rock
having been removed underneath the bridge by blasting to increase the bridge
opening.

Discharge measurements.—Usually made from the bridge.

Regulation.—Two dams in vicinity of gage; one at Heuvelton, about 5 miles above,
and one at Rensselaer Fall, 10 miles above. Seasonal distribution of flow some-
what affected by operation of dam at Cranberry Lake,

Winter flow.—Discharge relation not affected by ice.

Floods.—Highest recorded stage of flood of March, 1913, occuired on afternoon of
March 31, the gage height being 9.9 feet, and the corresponding discharge approxi-
mately 18,000 second-feet, or 11.4 second-feet per square mile of drainage area.

Accuracy.—Rating curve fairly well defined; open-water curve used throughout
year. :

Discharge measurements of Oswegaichie River near Ogdensburg, N. Y., in 1913.

Date. Hydrographer. hgiz%%. clPa;sée. Date. Hydrographer. hgig v ch]gi‘sg.e.
Feet. | Sec.-ft. Feet. | Sec.-ft.
Aug. 23a| C. 8. De Golyer........ 4.66 454 | Oct. 31 | G. H. Canfield.. P 6.46 3,530
23a]..... d0uevencacinnneaoa| 4,63 411 | Dec. 6 | C. S. De Golyer. ..l 5.8 2,
Oct. 29 | G.H. Canfield.........| 6.52 3,760 61l..... [« L O, 5.89 2,320

eMeasurement ma:le by wading.
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N.

[Joseph H. La Rue, observer.]
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ight, in feet, of Oswegatchie River near Ogdensburg,

Daily gage

90

.
uy
g | 33333 33352 33333 3383 o¥fun oUsfn | | g | GEERE 35281 23Rem RRees veRet peavnd
-~ D CICTCACI AT QICICICTCT CIOICNCOT Y CN LTI O O CTOIOI OF i O 7t 1t 7t vk
. 9 .
§ | 53333 33333 33333 33333 33332 33333 | & | & | 8ceee 83888 53988 82508 28385 3938
Z ' f., Z Sofeiofed eioded sl ciedededel cdedeiaied cfedededed ofedeseded
. wn N .
§ | stauz 23333 3333 29393 5323z sussss | | g | 99988 8388 RESes Se28s quEaR Ringme
s ) H =N s H
Bl 35233 33957 59993 359ss uuuu wuw¥ | 5| p | BRGEE 22857 32297 23921 23999 83Esy
. Ty . o
B | 255ty 555es o5nds 3993 9999 3ssass m g | 8%%1% 55997 23337 98881 22837 aanERN
S
te 0 & . I~y
B | 33333 53355 SOUUY 59955 Suuyw gumgss | ¥ 5 | BOAER 23890 39999 59999 dssss assss
$
5 0 n : 2 3 H
§ | 25558 222z suusz oons gssss 3sfsg | S| | 5857 53780 22388 29338 53538 3ReRR
N .w (=9 O rd vt vl el o gl gl vl el e el el ] el ot g P e H
. ™ ) .
§ | 23333 33332 32323 33337 33333 333958 | ¢ | 5 | GEEES A333E U280 FEAER SENET RRSNEE
LR . .
5 | 53333 S353% 30307 R385 23333 53338 |k 8| £ | 53333 33535 53383 53883 ysaE 58eses
: M |« GHASE AN SHHGE S ed TN AN M
§ | 33323 33333 & §| 5 | 22225 S2R8% 25238 53853 23888 s8ssss
= SR R | SN ATAd S S SO SESSS SS T
. T~ R
s | 2mane 52333 5 S|4 | 38382 33338 $9833 55555 88885 888 | ||
R m M ] NS GE W fed ofefedeied cieioimi e iodedal efeded 1 4 3
§ | 53322 22uaR ® 's| 5 | 23528 39388 83888 8339 59538 2388
= I BFHTS SOSGEE ST S CSOTS S efededod g
T 53 SR EE R EEEERERRE
. R A+ : :
S IREREREREREE L 2| 5 m m
SRR RN RS E 5|°R ; :
e eruag “ S a g

Nore.—Discharge measurements made during 1913 indicate a change in rating curve; new curve is used

beginning Apr. 1, 1913.
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Monthly discharge of Oswegatchie River near Ogdensburg, N. Y-, for 1913.
[Drainage area, 1,580 square miles.}

Discharge in second-feet. (gunt_g ?n
o]
Month. per | incheson ":;’cc;"
- . (-] .
Maximum. | Minimum. | Mean, sgliillzr"e ares).
13, 600 3,730 8,410 5.32 6.13| B
7,850 1,970 3,630 2.30 24| C
14,900 1,770 7,000 4.49 518 | B
16, 500 1,620 7,640 4.84 5401 B
1,880 720 992 . 628 721 ¢
2,260 660 1,310 .829 921 B
850 490 581 .368 42| B
600 390 436 276 32 B
490 300 408 .258 291 B
3,930 390 1,440 911 1.05| B
3,930 1,790 3,140 1.99 2.2| B
2,770 1,620 2,300 1.46 1.68| B
16, 500 300 3,110 1.97 26.73

RAQUETTE RIVER AT PIERCEFIELD, N. Y.

Location.—About three-fourths of a mile above head of Black Rapids and half a
mile below dam of International Paper Co. at Piercefield.

Records available.—August 20, 1908, to December 31, 1913. Data also in annual
reports of the State of New York Conservation Commission and the New York
State engineer and surveyor.

Drainage area.—723 square miles.?

Gage.—Stevens automatic gage installed in 1912. Limits of use: Hundredths below
3.5, hali-tenths from 3.5 to 7.5, and tenths above 7.5 feet. August 20, 1908, to
September 3, 1910, vertical staff fastened to a large pine stump; September 4 to
December 31, 1912, chain gage fastened to same stump. Datum of chain gage
lowered 2 feet January 1, 1911. Automatic gage is in galvanized sheet-iron
house, 4 feet by 6 feet (inside dimensions), and is set over a concrete well 3% feet
square (inside dimensions) and 15 feet deep. Well connected with river by a
4-inch cast-iron pipe 60 feet long. A shear gate valve is set at inner end of pipe
for use in cleaning well. Outer end of pipe terminates in a concrete box 1 foot
square (inside dimensions), connected with river by three small intake pipes 2
inches in diameter, with outer ends screened. The special construction was
considered necessary to keep wood pulp out of intake pipe.

Control.—Head of Black Rapids. Channel opposite gage is a deep pond in which
velocity is imperceptible.

Discharge measurements.—Made from cable just above Black Rapids at section
formerly used for boat measurements.

Winter flow.—Rapids controlling stream at gage rarely freeze; measurements
indicate that discharge relation is little, if any, affected by ice. Open-water
rating curve usually applicable throughout year.

Regulation.—Low-water flow controlled by dam of International Paper Co., but
mill is usually run for 24 hours each day, except Sundays. Numerous lakes in
upper part of drainage basin afford considerable storage, most of whieh is con-
trolled.

Floods.—Spring flood of 1913 rached maximum stage of 11.68 feet at 3 a. m. April 1,
asindicated by the recording gage; corresponding discharge, 7,100 second-feet, or
9.8 second-feet per square mile of drainage area.

1 All but 16 square miles measured on United States Geological Survey topographic atlas sheets.
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Discharge measurements of Raguette River at Piercefield, N. Y., in 1918.

by automatic gage, estimates are good.
Cooperation.—Recording gage is attended by an employee of the International

Paper Co.

Accuracy.—Rating curve well defined. With fluctuations due to regulation récorded
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Nore.—Discharge relation not affected b}; ice. Gage height computed from mean of 24 hourly gage

heights for each day.
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Dasly discharge, in second-feet, of Ragquette River at Piercefield, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 1,350 1,320] 770
2 1,320 1,290 770
3 1,350 1,200 [ 790
1,280 1,260 | 790
5 918 1,350 750
6 1,220 1,230 | 750
1,220 1,450 258
8§ 1,490 1,4207] 600
9 1,560 1,420 | 790
10 1,560 1,480 690
11 1,630 1,110 485
12 1, 560 1,450 470
1 1,940 040 1,380 124
1,940 380 1,230 339
2,020 270 1,380 | 381
2,020 1,000 | 4,270 1,320 | 32
2,160 1,400 | 4,050 1,320 470
2,380 1,650 | 3,940 1,200 | 485
.| 2,290 1,980 | 3,730 1,200 | 485
2,740 2,110 | 3,310 955 | 485
2,940 2,340 | 3,420 1,200 | 470
3,140 2,600 | 3,210 880 | 1,080 353
3,140 2,650 | 3,110 | 790 | 1,060 | 425
3,240 3,140 | 3,010 | 930 | 1,060 | 425
3,240 3,640 | 3,010 | 485 | 1,060 | 126
3, ,140 | 2,810 | 485 | 1,080 [ 172
3, ,540 | 2,610 | 1,230 | 905 | 139
3, 5,080 | 2,610 | 1,170 485 191
3, .| 5,630 | 2,510 | 1,110 880 455
2, 6,070 | 2,510 | 1,060 | 980 [ 455
2, 6,510 |....... 1,200 J....... 395

Nore.—Discharge Mar, 16-18 and Apr. 4-7, estimated. Discharge Feb. 13-26 and Oct. 1 to Dec. 9, esti-
mated by comparison with records of flow at Massena Springs.

Monthly di.sc)mrge of Raquette River at Piercefield, N. Y., for 1918.

[Diainarge area, 723 square miles.]

Discharge in second-feet. ?“’i i??n
ep!
Month. gnches on ‘:&w'
; Per drainage Y-
Mazimum. | Minimum. | Mean. | square area).
o
918 2,190 3.03 3.49 | A,
872 1,540 2.13 2.22 | B.
2,170 3.00 3.46 | A,
4,600 6.36 7.10 | A.
1,240 1.72 1.98 | A.
1,190 1.65 1841 A,
474 .656 .76 | B.
220 304 .351 B.
101 140 .16 ] C.
411 . 569 .66 | D.
1,260 174 1.94 | D,
1,220 1.69 1.95| B.
The year...c.oeeveenencanennannnn 6,970 11 1,380 1.9 25.99

Nore.—Estimates indicate flow as regulated by paper-mill dam and numerous lakes immediately
above the station. See footnote to table of daily discharge.
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RAQUETTE RIVER AT MASSENA SPRINGS, N. Y.

Location.—At highway bridge at Massena Springs, N. Y., 1,000 feet above New York
Central & Hudson River Railroad bridge used for freight transfer from railroad
station to Massena power plant, 8 miles below Raymondville, and 10 miles above
mouth of stream.

Records available.—September 21, 1903, to October 17, 1903; April 9, 1904, to
December 31, 1913. Data also in annual reports of the State of New York Con-
servation Commission and the New York State engineer and surveyor.

Drainage area.—1,170 square miles.

Gage.—Chain gage on concrete bridge. Original gage, a vertical staff on stone wall
on left bank about 50 feet upstream from present bridge, was replaced by standard
chain gage August 16, 1906, fastened to an old highway bridge just above present
bridge. Chain gage was set at datum 1.00 lower than that of the staff gage to
avoid negative readings. Chain gage reset in present position February 2, 1912,
at such a datum that readings should be comparable with those at the old highway
bridge. Gage read daily, morning and evening, to half-tenths. Limits of use: "
Hundredths below 1.5, half-tenths from 1.5 to 2.5, and tenths above 2.5 feet.

Control.—TFairly permanent. Bed of river of coarse gravel and small bowlders.

Discharge measurements.—Made from new bridge to which gage is attached;
formerly made from old highway bridge.

Regulation.—Operation of a number of power plants—usually run for 24-hour power
but closed on Sundays—above station has marked effect on low-water discharge.
Effect of Sunday closing is apparent in the stream for several days.

Winter flow.—Discharge relation not seriously affected by ice during the very mild
winter of 1912-13.

Floods.—Maximum stage of spring flood of 1913, as determined from high-water
marks by engineers of the Geological Survey, was at gage height 14.2 feet and noted
by the gage observer between 9 and 11 a. m. March 31. Corresponding discharge,
approximately 16,500 second-feet, or 14.1 second-feet per square mile of drainage
area.

Accuracy.—Conditions are fair at the new bridge, but the rating curve has changed
somewhat. Determinations of monthly discharge for low-water periods considered
erroneous because of artificial regulation of flow.
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Daily discharge, in second-feet, of Raquette River at Massena Springs, N. Y., for 19183.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

Nore.—Discharge curve slight;y changed by flood of March, 1913. New rating table used beginning
Apr. 1,1913. Discharge during February may be slightly large on account of ice. Discharge Dec. 17-31
estimated at 1,660 second-feet by comparison with records of Raquette River at Piercefield. See foot-
note to table of daily gage heights.

Monthly discharge of Raquette River at Massena Springs, N. Y., for 1913.
[Drainage area, 1,170 square 1niles.]

Discharge in second-feet. gu%_g 1.1'
epth in
Month. Per g:mhps on ‘}gg;‘ -
Maximum, | Minimum, | Mean. | square | 98iiage
mile, 2).
6, 690 5.72 6.60 | B
, 650 3.97 4131 C |
6,480 |  5.54 630 | B
7,190 6.15 6.86 | A
1540 132 1.52| B
1,480 1.26 1L41C
659 .563 65| C
359 .307 35| C
180 .154 A7 B
666 .568 66| B
2,040 1.74 1.94 | B
2,020 1 L9 | C
2,820 2.4 32.67

Nore.—Discharge for periods for which estimates of daily discharge are not published estimated from
records of flow atrf’oierce eld, N. Y, v r
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ST. REGIS RIVER AT BRASHER CENTER, N. Y.

Location.—At steel highW'ly bridge in village of Brasher Center, 5 miles downstream
from Brasher Falls, 6} miles below ju#ction of East and West branches of St. Regis
River, and about 12 miles above mouth.

Records available.—August 22, 1910, t¢ December 31, 1913.

Drainage area.—621 square miles (measured on post-route map).

Gage.—Chain, fastened to downstream side of bridge; read daily, morning and even-
ing, to quarter-tenths. Limits of use: Hundredths below 4.5, half-tenths from
4.5 to 6.0, and tenths above 6.0 feet. |

Control.—Probably permanent. Channel very rough; composed of gravel and
large bowlders.

Discharge measurements.—At low stages made by wading at section about 500
feet above bridge; at high stages made from bridge.

Winter flow.—Discharge relation affected by ice. .

Floods.—Spring flood of 1913 reached gage height 7.3 feet March 27, as recorded by
the morning and afternoon readings ofjobserver. Corresponding discharge, approx-
imately 9,000 second-feet, or 14.5 second-feet per square mile of drainage area.

Accuracy.—Rating curve well defined. ' Estimates good.

Discharge measurements of St. Regis River at Brasher Center, N. V., in 1913.

: Gage | Dis- | Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec. ft. Feet, | Sec. ft.
Feb. 25af C. 8. De Golyer........ .24 906 || Apr. 18- 5.20 1,550
Mar. 17 | R. 8. Barnes.... 1 9.60| 3,900 || Aug. 215 3.86 170
Apr. 41..... L+ 1 R 6.89 6, 44? 21b 3.86 1711
@ Measurement made under complete ice cover. b Measurement made by wading.
Daily gage height, in feet, of St. Regis River at Brasher Center, N. Y., for 1913.
[Joseph Vanier, observer.]
Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.7 5.65 6.8 6.5 5.0 | 495 4.26| 4.12| 3.82{ 4.05| 4.9 4.65
5.45 | 5.75 6.6 | 6.3 4,85| 4.8 4.20 | 4.08| 3.84| 4.12| 4.75 4,45
5.35| 5.9 6.7 5.8 4.55 ) 4.7 4,18 | 3.98| 3.90| 4.50 | 4.65 4.75
5.9 5.95 7.0 6.8 4.40 | 4.7 4,14 ( 4.10| 3.90| 4.8 4.556 4.9
5.6 6.0 7.2} 7.1 4.42 1 4.7 410 | 4.08| 3.82| 4.85| 4,42 4.85
5.65 | 6.3 6.9 6.8 4.45( 4.65 | 4.12( 420 3.8 ( 4.7 4,42 4.7
6.1 6.6 6.8| 6.4 4.5 465 | 4141 4.22| 3.81}1 4.5 4.5 4.8
6.6 6.5 6.91 5.9 4.5 4.9 4.18) 4.20) 3.81| 4.38| 4.55 4.9
7.0 6.6 6.9 575| 4.5 4.9 4151 4.12| 3.841 4.31| 4.6 4.85
7.5 6.8 7.1] 555] 4.5 4.8 418 ] 4.05| 3.85| 4.22| 4.8 4.7
8.0 7.0 7.2 | 5.65| 4.5 4.75| 4.10| 4.08| 3.84| 418} 5.1 4.7
7.3 7.3 7.6 5.65) 4.45] 4.8 4.15| 4.08| 3.82] 4.20| 5.05 4.6 |
7.8 7.2 8.4 555| 455 4.7 418 402 3.90] 4.28] 4.9 4.56
8.3 7.2 10.0] 5.4 4.42 | 4.6 412 | 4.02| 3.90| 4.28( 4.85 4.7
8.0 7.3 1.1 | 5.25| 4.40 | 4.42| 4.12( 4.001 | 3.80| 4.32| 4.8 4.95
‘7.6 7.3 10.8} 5.3 4.45| 4.40| 4.15| 4.02| 3.86| 4.38| 4.7 5.15
8.1 7.3 9.6 | 5.2 4.55 | 4.20( 4.15| 4.01 | 3.82| 4.30{ 4.7 4.75
9.3 7.4 91| 52 4.55| 4.19 | 4.10( 3.95| 3.92| 4.25( 4.6 4.8
8.6 7.4 9.0 5.2 4.6 4.32) 4.12) 3.95) 3.92) 4.30) 4.5 5.25
8.4 7.4 8.6| 5.15| 45 432 408 3.92( 3.96| 4.38} 5.1 4.9
8.6 7.8 84| 52 4.6 4.301 4.08) 3.90) 4.00( 5.15)] 5.4 4.7
8.0 7.2 7.2 5.15| 4.6 431 4.10] 3.84| 4.15| 5.3 5.3 4.6
7.5 7.2 6.2] 5.2 4,7 4,24 402} 3.8 | 4.3 5.3 5.2 4.7
7.3 7.4 6.1 5.2 4.8 4.22| 4.02| 3.8 | 4.32| 5.2 5.1 4.7
6.6 7.2 6.3 5.1 4.8 4.22| 4.08| 3.81| 4.32] 5.1 5.1 4.6
63 | 7.3 | 66| 505 47 [ 42¢4| 408]| 3.89| 422| 51 | 5.2 | 45
595 | 7.1 7.3 | 4.95| 4.7 4.26| 4.02! 3.95| 4.12] 5.3 4.95 5.15
5.9 6.8 7.2| 4.9 4.8 4.26| 408 4.04| 4.06] 525 4.9 6.0
6.0 |.......] 7.1} 4.9 5.15| 4.30 | 4.10 | 4.04 | 4.05}| 5.2 4.85 5.7
6.0 f....... 7.1 50 5.35| 4.30| 4.18] 401} 402} 5.1 4.75 5.3
5.95 |- 7.0 |.e..... 5.25 |.....ee| 4.15] 3.99 |....... 4.9 |eeoen. 5.35

Nore.—Discharge relation affected by ice during a large part of January and February, Mar. 1-22, and
Dec. 27-31, molusive. v ing & largo p v ! T

565625°—wsp 354—15——T7
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Daily discharge, in second-feet, of St. Regis River at Brasher Center, N. Y., for 1913.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

1,270 | 1,200| 433| 322| 158| 277 1,130 801
1,060 | o990 3v6| 206| 162| 322| 925 500
600 | 860| 362| 235| 11| 68| 801 925
542| 80| 335| 308[ 191 690 | 1,130
61| s60| 308| 296| 153| 1,060 561 1,060
500 so1| 22| 6| 162| 80| 561 860

638 362 277 167 392 990
638 925 308 206 162 362 | 1,430
590 990 342 296 153 376 | 1,350 742
690 860 362 258 191 438 | 1,130 690
561 742 322 258 191 438 | 1,060 860

742| 43| 308] 162] 342| 1,760| 1,760 742
860 | 407 258| 1721 454 | 1,760 | 1,590 860
990 | 392 258| 67| 472 | 1,590 | 1,430 860
900 | 302| 296| 148| 472 | 1,430 | 1,430 742
860 | 407 186 | 392 1,430 | 1,500

1,850 454 362 252 258 | 1,430 925
1,680 |-....... 342 240 f.ooeo..s 1,130 [........ .

e Current-meter measurement.,

Monthly discharge of St. Regis River at Brasher Center, N. Y., for 1913.
’ [Drainage area, 621 square miles.]

Discharge in second-feet. Run-off
(depth in
Month. o Per fnches on .:ggu-
Maximum, | Minimuym, | Mean. | square ® y.
e. area),
3,550 5.72 6.60 | C.
2,460 | 3.96 412 | C.
3,430 5.52 6.36 | C.
2,500 | 4.03 4.50 | A.
829 1.34 1.54 | A.
676 1.09 1.22 | A.
325 523 .60 | B.
258 .415 .48 | B.
233 .375 .42 | B.
893 1.4 1.66 | A.
1,080 [ 1.74 104 | A
919 1.48 "1.71 | AL
1,420 2.29 31.15

NoTe.—Discharge, Jan. 1 to Mar. 22, estimated from two discharge measurements by comparison with
records of flow of near-by streams. ]’)ischarge Dec. 27-31, estimated at 760 second-feet.

DEER RIVER AT BRASHER IRON WORKS, N. Y.

Location.—About 1,000 feet below steel highway bridge in village of Brasher Iron
Works (railroad station is Ironton) and 2 miles above confluence of Deer River with
St. Regis River in Helena, N. Y. No important tributaries between gage and
mouth of river. A small creek enters from left about 1 mile above station.
Records available.—July 25, 1912, to December 31, 1913. (Records from July 25
‘to December 31, 1912, published in Water-Supply Paper 324 under *‘ Deer
River at Ironton, N.Y.”) ’
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Drainage area.—206 square miles (measured on post-route map).

Gage.—Wooden sloping gage, 32 feet long, reading from 0.5 foot to 11.0 feet, about 1,000
feet below bridge and 500 feet below remains of an old wooden dam. An auxiliary
vertical staff gage, fastened on upstream side of right abutment, is to be used asa
reference in making measurements and to determine effect of removal of the dam
below. Gage read daily, morning and evening, to half-tenths. Limits of use:
Hundredths below 2.0, half-tenths from 2.0 to 3.0, and tenths above 3.0 feet.

Control.—Gravel about 300 feet below gage; probably permanent. The stream bed
at the bridge is solid rock and is smooth.

Discharge measurements.—At medium and high stages made from bridge; at
low stages by wading a short distance above bridge.

Winter flow.—Discharge relation affected by ice.

Floods.—Spring flood of 1913 reached gage height 7.1 feet, as recorded by observer
on morning of April 5. Corresponding discharge, approximately 4,500 second-
feet, or 21.8 second-feet per square mile of drainage area.

Accuracy.—Rating curve fairly well defined.

Discharge measurements of Deer River at Brasher Iron Works, N. Y., in 1913.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.

Feet, | Sec. ft.

Feb. 26a| C. 8. De Golyer........ 2.78 34 || Apr. 18

Mar. 18 | R. S. Barnes.. 2.9 537 || Aug.20%

Apr. 4|..... do........ ..| 5.60 2,530 20%

4 ... I\ L P 5.65 ] 2,640
a Measurement made under complete ice cover. b Measurement made by wading.

Daily gage height, in feet, of Deer River at Brasher Iron Works, N. Y., for 1913.

{Alex. Barlow, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.2 1.8 | 20} L18| L15( 106 | 0.95| 1.75 1.88
3.8 L78( 196 1.01 1.14 .89 | 114} 1.65 1.92
3.4 .76 | 1.8 .98 1,08 1.06| 1.8 | 1l.64 2.0
5.2 1.67) 1.72 .01} 115 106 2.0 1.61 2.3
6.6 1.66 | 1.68) 1.05| 1.14{ 1.08| 1.75| 1.64 2.3
4.2 1,70 | 1.65} 1,00 1.25| 1.05| 158 1.60 2.15
3.6 1.52| 1,66 1L05| L16| 1,04 | 1.52| 1.58 1.99
3.2 1,481 1.72| 1,06 110! 1.04{ 1..40| 150 2.0
2.9 .61 174 | 1.24! 1,10 921 135 170 2.0
2.7 150 .73 | L12| 109 .99 .25 2.4 2.0
2.85| .48} 1.64| 109 1.06| 102} 1.25| 2.2 1,95
.. 8.2 1.49 | 1541 1.16 .95 .90 L2535 2.0 2.1
S | .48 152} L12| 111 851 1.34 1 1.91 1.95
L0 2.75| 1.46| 1.42] 1.18| 1.08 .81 14| 1.8 2,25
..... 6.2 255 1.50| 1.32{ 1.20| 1.08 .98 130 L79 2.6
45| 2.4 1,521 1.36 119 | 1.08! 1.02| L30| L70 2.4
3.3| 2.3 .56 141 L12| 104§ 101 | 1.35] 1.60 1,98
2.9 2.25| 1,64 1.32| 1.08 94 1,09) 1.29) 1.59 2.1
3.2] 2.4 L7 L35| 110 .80 1,14 1.30( 1.58 2,05
3.2 2.5 1.721 1.29] L0o4 .81 112} 148} 2.6 2.1
3.4 235} 1.68| 1.40| 110 .96 L1211 2,65 | 2.5 1.80
3.6 215 L78| L31| 112 061 1251 2.4 2.3 1.78
3.2| 2.3 1821 1.15| 1.08 951 130} 2.1 2.65 1,90
3.2 235 1.74| 120 106| 1.10| 1.28} 1.92| 235 2.1
4.6 2.2 1.7 L28| 1L.14) L12| 1.25) 2.15) 2.2 195
46| 215 1.68| 1,27 | L21| 1,02| 1.15] 2.05| 2.0 17
5.4 2.2 .68 1.20| L1914 L15( 1L11| 2.3 1.90 1.95
511 2.1 1.90 ] 124 118 1L16| L10}| 2.1 1.85 2.00
2] 2.0 2.4 .26 .25 L15( 1.04| 2.0 1.72 2.2
5.2 192 2.25| 1.24| 1.22| 1.16 .981 1,92 1.79 2.3
5.1 f....... 2.1 |.e..... .16 | LO8(....... 1.90 |....... 2.05

Nore.—Discharge relation affected by ice Jan. 5 to Mar, 16 and Dec. 29-31, inclusive,



100 SURFACE WATER SUPPLY, 1913, PART IV,

Daily discharge, in second-feet, of Deer River at Brasher Iron Works, N. Y., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dea.
56 52 42 30 143 171
36 51 24 |- 51 124 180
33 44 42 166 122 199
26 52 42 199 117 279
40 51 44 143 122 279
35 64 40 112 115 238
40 58 59 102 112 197
42 46 39 85 99 199
63 46 27 78 133 199
48 45 34 64 309 199
45 42 37 64 251 187
53 30 25 64 199 225
48 47 21 7 177 187
56 44 21 86 164 265
58 44 33 7 151 37
57 44 37 71 133 309
48 39 36 78| 15 194
44 29 45 70 113 225
46 17 51 71 112 212
39 21 48 96 875 225
46 31 48 392 341 153
48 31 64 309 279 149
44 30 71 225 392 175
42 46 68 180 204 225
51 48 64 239 251 187
59 37 52 212 199 143
57 52 47 279 176 187
56 53 46 225 164 199
64 52 39 199 187 |[.......
61 53 33 180 151 {.......
53 44 |....... ) v T PO PO
Monthly discharge of Deer River at Brasher Iron. Works, N. Y., for 1918.
[Drainage area, 206 square miles.)
) Discharge in second-feet. (gmag tirn
]
Month. incllx)es on [Accu-
T v I
um. um. ean, sg:.il i area).
4.85 5.59 | D.
3.86 3.50 | D,
4,64 5.35 | D.
3.03 8.38 | B.
.670 ST ) A
. 465 .52 | A,
. 234 .27 | B.
.210 .24 | B,
.204 .23 | B.
.689 .79 | A
.903 1.01 | A,
102 1.18 | A.
1.68 22.83

NoTe.—Discharge Jan. 1 to Mar. 16 estimated from one discharge measurement by comparison with
records of flow of near-by streams. Discharge Dec. 29-31 estimated.
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LAKE CHAMPLAIN AND ITS TRIBUTARIES.
RICHELIEU RIVER AT FORT MONTGOMERY, ROUSES POINT, N. Y.

Location.—Inside the fort, 1 mile northeast of village of Rouses Point, three-eighths
mile south of the international boundary, and about half a mile from head of
Richelieu River, the outlet of Lake Champlain.

Records available.—1875 to 1913. Data published also in the reports of the Deep
Waterways Survey and annual reports of New York State engineer and surveyor.

Drainage area.—7,870 square miles, including 436 square miles of water surface
(from annual report of New York State engineer and surveyor).

Gage.—Staff, read once daily in the morning to half-tenths. Elevation of gage zero
at Fort Montgomery, 92.50 feet above mean sea level; high-water level is at ele-
vation 101.6 feet; probably lowest elevation recorded at Fort Montgomery is 91.9
feet, November 13, 1908.

Cooperation.—Gage heights observed under direction of Corps of Engineers, United
States Army, and reported weekly to United States Geological Survey.

Daily gage height, in feet, of Richelicw River at Fort Montgomery, Rouses Point, N. Y-,

for 1913.
Day. Jan. | Mar. | Apr. | May. | June. | July. Aug. | Sept. | Oect Nov. | Dec.
1. 2.9 7.80 5,60 3.8 2.40 1.50 0.60 0.20 0.75 0.90
2. 2.90 7.50( 5580 37| 230 L40 .60 .25 .55 .80
3. 2.8 7.7 5.40 3.80 2.25 1.10 .65 .30 75 .60
4 2.70 7.80 5.35 3.60 2.30 1.20 .50 .30 .60 .80
5 27| 7.8 5.30 3.70 2,15 1.30 .50 .35 .50 .85
2.70 7.95 5.10 3.80 2,10 1.40 .56 .45 .70 .7
2.65 7.9 4,9 3.40 2.00 1.10 .65 .45 .75 1.00
2.70 7.8 4,80 3.45 1.95 1.30 .45 .40 .80 .9
2.65 7.80 4.70 3.40 2.20 120 .35 .35 .60 1.00
2.60 7.75 4.50 3.40 1.90 1.20 .40 .30 1.20 1.20
2.65 7.9 4.40 3.50 1.80 1.05 .30 .60 .70 .70
2.60 7.50 4,30 3.30 1.90 1.10 .40 .35 .60 1.20
2.75 7.456 4.40 3.50 1.95 1.00 .35 .30 .85 1.10
2.85 7.40 4.10 3.20 1.75 1.10 .30 .10 .60 100
3.25 7.30 4.05 3.15 1.65 1.10 .30 .25 .60 1.10
3.60 7.20 4.10 3.05 1.65 1.05 .30 .10 .65 115
4.00 7.00 4.00 3.00 1.70 .95 .55 .20 .75 1.20
4.20 7.50 3.90 2.90 1.65 .80 .20 .50 .75 1.10
4.20 6.70 3.80 2.95 1.60 .80 .25 .20 .65 1.10
4.15 6.50 3.7 2.90 1.55 .75 .30 .40 .70 1.30
b1 A 4,30 6.70 3.7 2.80 150 .80 .40 .50 .70 1,10
b7 J F 4.50 6.80 3.80 2,7 1.60 .85 .30 .40 .80 1.05
23. 4.70 6.50 3.60 2.70 L70 .80 .40 1.10 .7 1.00
24, 5,30 6. 40 3.50 2.70 1.50 .75 .35 .40 .80 1.10
25 4.95 6.30 3.50 2.60 1.40 .70 .50 .30 .70 1.10
- JA B 5.80 6.15 3.50 2.80 1.30 1.00 .55 .35 N SR
b (R P, 6.10 6.00 3.46 2.55 1.40 .70 .30 .50 .70 1.15
b FR B, 6.90 5.90 3.50 2.45 1.35 .65 .50 .60 1.00 1.10
29. 7.7 5.75 3.35 2.50 1.40 .80 .30 .60 .75 1.05
30. 7.90| 560| 3.70| 2.45| 135 .65 .25 .50 . 115
E: 1 DR S 7.60 {.cce.... 3.8 f........ 1.30 (1 S, ;3 P, 1.05
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SARANAC BIVER NEAR PLATTSBURG, N. Y.

Location.—At the Indian Rapids (Lozier) power plant of the Plattsburg Gas & Elec-
tric Co., near Plattsburg, N. Y., and about 6 miles above mouth of river.

Records available.—March 27, 1903, to December 31, 1913.

Drainage area.—607 square miles (measured on United States Geological Survey
topographic sheets revised since last report).

Gages.—Crest gage a vertical staff at anglein wing wall at right-hand end of the racks;
tailrace gage a vertical staff spiked to crib dike between tailrace and river, about
50 feet below power house.

Determination of discharge.—Discharge computed from flow over a spillway
crest 171.25 feet long, through two 5-foot waste gates (when open), and from
ratings of two 300 kilowatt alternating current generators. Coefficients for
calculation of discharge over dam derived from experiments made at Cornell
University hydraulic laboratory on model ogee section of dam. Ratings of waste
gates and turbines not available. In 1913 a cable was erected a short distance
below the plant and a number of discharge measurements were made with a view
to rating the wheels, but it was impossible to operate the plant under all the con-
ditions of load necessary for complete rating. Estimates withheld pending an
opportunity to obtain the remainder of the measurements.

Cooperation.—Records furnished by Plattsburg Gas & Electric Co., Herbert A.
Stutchbury, superintendent.

Discharge measurements of Saranac River near Plattsburg, N. Y., in 1913.

Date. Hydrographer, hgggte.a chlzalrsée. Date. Hydrographer. hggfg.a chgge.

e Tailrace gage readings. . 4@ Measurement made from cable.
b Measurement made at lower tailrace section. ¢ Measurement made by wading.
¢ Measurement made at upper tailrace section. f Measurement made from boat.

AUSABLE RIVER AT AUSABLE FORKS, N. Y.

Location.—In village of Ausable Forks, immediately below junction of East and West
branches and about 15 miles above mouth of river.

Records available.—August 17, 1910, to December 31, 1913. Data also in annual
reports of the New York State Conservation Commission.

Drainage area.—444 square miles ! (measured on United States Geological Survey
topographic sheets).

Gage.—Chain, on the left bank about 100 feet below junction of East and West
branches of Ausable River; read daily, morning and evening, to hundredths.
Limits of use: Hundredths below 4.5, hali-tenths from 4.5 to 5.5, and tenths above
5.5 feet.

Control.—Sand and gravel; likely to shift. Channel divided by an island.

1 Computed entirely from the topographic sheets, using two which have been newly published; super-
sedes value previously published.
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Discharge measurements:—Made from cable about 1} miles below gage. At this
place the river flows in one channel. )

Winter flow.—Ice may form on riffles below gage and either divert water or cause
backwater.

Floods.—Crest of flood of March 25-30 reached gage height 10.2 feet in evening of
March 27, as indicated by reading of the gage observer and later verified from
high-water marks by engineers of the Geological Survey. Corresponding discharge
approximately 25,000 second-feet, or 51 second-feet per squre mile of drainage
area.

Accuracy.—Conditions at measuring section good. Rating curve well defined;
estimates good.

Discharge measurements of Ausable River at A sable Forks, N. Y., in 1913.

Date. Hydrographer. h(jig gt ch];rlz-e.

Feet. Sec.-ft.
226

Feb. 28s) C. S. De Golyer 3,67
Apr. 21 | R. S. Barnes..... 4.27 950
Sept. 185 G. H. Canfield.............. e 3.59 185
a Measurement made under complete ice cover. b Measurement made b wading.
Daily gage height, in feet, of Ausable River at Ausable Forks, N. Y., for 1913.
[A. 8. Baker, observer.)
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.06| 430 4.25 3.55| 3.88 3.76
4.46 | 4.22 | 4,22 3.89 3.78 3.82
4,55 | 4.20| 4.10 4,25 | 3.78 3.86
6.0 4,16 3.97 4.08) 3.76 3.94
6.6 4.10] 3.94 3.8 | 3.74 4.15
5.2 4,09 3.94 3.8 | 3.71 4.24
4.8 410! 3.95 3.80 | 3.68 4.27
4.5 4.05 | 3.97 3.72| 8.63 4,35
4,35| 3.90{ 4.00 3.64 | 3.82 4,15
4.27 | 3.85| 3.98 3.62 | 5.45 4.10
4.26| 3.65| 3.96| 3.52| 3.50| 3.52| 3.56 | 4.55 4,25
4.6 3.70| 3.92 | 38.51| 3.50| 3.55| 3.58| 4.34 4.08
4.6 3.90| 3.8 | 3.55| 3.50| 3.51| 3.72| 4.33 3.93
4.5 3,90 [} 3.58 1 3.67| 4.45 3.8
4 4.65 . 86 3.64 3.72( 420 3.82
5.5 4.5 3.84 3.56 | 3.71| 3.94 3.77
4,451 4.35| 3.92 3.58 | 3.64| 3.88 3.7
4.42 ) 4.35]| 3.9 3.58 | 3.64) 3.8 3.72
4,32 | 4.5 3.8 3.56 | 3.62| 3.8 3.66
4,20 | 4.40| 3.8 3.581 3.92| 435 3.66
5.25 ] 4.29| 3.88 3 3.49 | 4.7 4.62 3.68
5.9 4,22 | 4.65 . 3.57| 4.15} 4.50| 4.45 3.68
4.5 4,75 | 440 3.66| 3.68| 3.56( 4.22| 4.45| 4.18 3.75
4.7 4.8 3.98| 3.66| 3.64| 3.54| 3.92| 4.00| 4.10 3.68
7.1 4.7 3.96| 3.66| 3.62| 3.78) 3.8 | 4.25| 4.65 3.74
6.8 4.7 400 3.64 3. 3.7 | 8.7 | 4.35| 4.5 3.68
8.6 4,65 | 4,01 3.65; 3.58| 3.73| 3.62| 4.28 ) 4.30 3.72
6.9 4.6 5.0 3.8 | 3.78| 3.65} 3.55| 4.15( 3.88 3.82
5.15( 4.6 5.2 3.78( 4.05( 3.58( 3.66{ 4.50( 3.81 3.72
4.6 4.55 | 4.9 3.741 3.95)| 3.55| 3.56 | 4.05| 3.74 3.88
4.6 |....... 4.5 ..., 3.80 | 3.55 |....... 4.50 |....... 3.82

DNOTZI;;EiObservations suspended Jan. 1-26, imclusive ,and Feb. 3-27. Discharge relation affected by ice
ec. .
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Dazly discharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for 1913.

Day. Jan. | Feb. | Mar.

Apr. | May, | June. | July. | Aug.

Sept. | Oect. | Nov.

Dec.

2,450 | 1,000 932 234 226
1,260 889 | 889 265 154
1,420 860 720 210 127
5,200 804 555 181 420
7,270 720 520 154 257

1, 81| 257| 2| 12
1,330 | 400 | 309| 230| 127
1, 496 | 3ss 82

1,510 | 2, 348 655 181
1,420 ) 2,110 31 532 160
...... 1,330 |.......| 367 160

160 160 452
160 462 348

348
160 694 331
154 431 311

273 | 1,080 | 1,330
210 | 976 | 1,000

160 | 790 | 452
241 1,330 | 378
167 | 655 | 311
....... 1,330 |.......

339

Note.—Discharge July 16, 18, and Sept 1-3 interpolated.

charge measurement made Tan. 1, 19

Monthly discharge of Ausable River at Ausable Forks, N. Y., for 1913.

[Drainage area, 444 square miles.)

Discharge Dec. 27-31 estimated from dis-

Discharge in second-feet. Run-o it
Month. ges on |Accu-
Maximum. | Minimum. | Megan. sql;gre dramage racy:
Tile area).

15, 000 210 2,640 5,95 6.86 | B.
7,270 889 1,790 4.03 4.50 | A,
2,820 234 821 1.8 2.13 [ A.

932 226 406 914 1.02 | B.
655 134 250 .563 . B.
420 82 182 .410 .47 1 B,
889 107 229 .516 .58 | B.
1,700 160 1.36 157 | A.
3,500 218 813 .83 2.04 [ AL
1,080 241 469 1.06 1.22 | B.

Note.—See footnote to table of daily discharge.

LAKE GEORGE.

For the purpose of determining the rate of change and the range in elevation of the
water surface of the lake, gages were established on Lake George in July, 1913, at
three points—Lake George, Sagamore (Bolton Landing), and Rogers Rock.
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The gage at Lake George was fastened to the concrete wall undérneath the east
side of the pagoda at Fort William Henry Hotel, near the landing used for motor boats.
The observer is G. L. Martin. ) ‘

At Sagamore the gage was fastened to the south side of the coal dock for Sagamore
Hotel, on the west side of Green Island, about 200 feet north of the eastern end of the
highway bridge that joins the island and the mainland. The observer is S. G. Finkle.

At Rogers Rock the gage is fastened to a pile in the back end of a covered boat house.
The boat house is in a bay on the north side of the steamboat landing. The observer
is George O. Cook. ‘ "‘

All gages are of the vertical-staff type, made up of standard bronze section graduated
to feet, tenths, and half-tenths. The sections are securely fastened to bed planks
which in turn are fastened to the piles or concrete support. They wq‘re not set to any
particular datum, but each gage was referred to a substantial bench mark by the use
of an engineer’s level. Thé gages are read once each day to the nearest hali-tenth,
and the force and direction of the wind are recorded. The results of the observations
are presented in the following tables:

| v

Daily gage height, in feet, of Lake George, N. Y., in 191%.

July. August.
Lake George.| Sagamore. Rogers Rock. | Lake George. Sagamoré. Rogers Rock.
Il
Day. |¥ |wind.|® | wina. |# | wmnd. |¥ | wind. |8 | wind. |8 | Wind.
%‘3 d S| d 2% | & ss | 8 35| d | 3% | o
SE |2 |9 S| 2 |a|A& | & |slH8| & |g|=22] B |s|22] 2 |9
@ S8 e g ® Sl e 2 |8 S 18e §
|28l | E\Elg |Z|E/s |2 (E|s |E |8l |2

c lalg|d (A &S |A |&|S& |A|&|S [A=|S | A |&
Loveeieennns JRR TN S PO FO PO IO ...|43 | 8 IH[45 | 8 [H[3.05] 8§ |H
P DURBOR [ D . IO R, 43 as | wilLl3o | 8 |L
2SS SRR N N SO IORRUR! AN SR OS | 4.35 1445 WI{L[3.0 | 8 (M
AORRRR DOUUUR! KRR X0t ISR PORUUOL It PSRN MO |aa Class| N||L|29! N (M
FSUUUUE SO MOt N ASUNY MNN NN ISR IO 1ass Jass| 8|Ll2e2| N |L
6.. ..| 4.35 4.45| Calm. {295 8 'H
7.. .. 4.3 |. .| 4.45 . | 2.8 N |H
8.. I lass|. tas4 | s]|H|28]| 8 |L
9. ...l da9 Tl S HE L. 4.25 4.35| Calm. (2.8 [ 8 IM
0. ceeel a9 | WO L34 8W (M| 42 |..oflll 4.35 |'N ‘H 28| S |M
148 | N [L|34 |8w | M|42 43| NE |H|28 | N |H

.1 4.8 S {L|3.3 S [M|42 .| 4.3 C: . | 2.75 | Calm.

.] 4.8 Calm, | 3.3 S |H|41 J425] Calm. |2.72] 8 |M

J4a75] Cam. |3.35| sw[...[41 T2 | 8 1L|272| 8 |L

475 Calm. {3.3 | N [L]41 4.15| Calm. {27 | 8§ |L

4475 | NE [H|(3.25| N |[M|4.1 4.15| Calm. | 2.7 S iL

4.7 | Calm, [3.25{8W [M]4.1 4.1 | Calm. [2.65! Calm,

4.7 N |L|3.2 S |M|4.1 4.1 | N ...|2.621 N |H

4.7 Calm. { 3.2 N 1L{41 4.1 { NE {...i1 25 N (H

.| 4.65| Calm. | 3.2 { Calm. | 4.1 4.05{ NE [...|255] N L

.| 4.65 | Calm, 3.2 Calm, | 3.9 4.05| S| |H|258| S |M

465 3.18! 8 |H|3.8 40 | 8/ IH|25)] 8 |H

J46| 8 (H|32 | S |H|3.8 40 |swlL|25 | 8 |H

465 C 3.18) 8 |M|3.8 3.9 |sSwiLl25 ] 8 |M

.1 4.6 N |L|s.1 N |L|3.8 3.9 . {248 N. |L
|- 4.6 S |L}s.1 S [M]|3.8 3.9 2.5 s |H'

.| 4.6 S |L}3.08] S |Mj|3.8 3.85 248 8 |IM

.| 4.6 Calm. |3.1 S |M|3.8 |...... ...] 3.85 . | 2.4 N |L

.| 4.6 Calm. |3.08| S [M|{3.7| 8 |{...] 3.8 . | 2.4 S |IM

.|4.55| Calm. [3.08] N [L|3.75 |.c.... ...} 3.8 . | 2.4 S |H

45 | Cam. |3.0 | N |[L|3.7 |...... ...| 3.8 . | 2381 8 |L

a L, light; M, medium; H, beavy.
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Daily gage height, in feet, of Lake George, N. Y., in 19183—Continued.
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STREAMS TRIBUTARY TO 8T. LAWRENCE B.rvma.

Daily ga,ge-

tght, in feet, of Lake George, N. Y., in 1913—Continued.
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EAST CREEK NEAR RUTLAND, VT.
Location.—At Lester Bridge, on road from Rutland to Brandon, Vt., about 3 miles

north of Rutland, 2} miles below the

Blue

rain

f the two branches that d

union o

daily, morning and evening, to quarter-tenths. All gage heights used to quarter-

tenths.

Ridge Mountain, and 3} miles above confluence with Otter River.

Records available.—August 9, 1911, to December 31, 1913.

Drainage area.—47 square miles.
Gage.—Vertical staff fastened to the left-hand downstream side of the bridge; read

Discharge rela-

Regulation.—Flow regulated by two dams near headwaters and one dam about a
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Dis-
charge.

]

G
height.

Observer’s records

ight on March 26.
Artificial regulation of this stream

SURFACE WATER SUPPLY, 1913, PART IV.
Hydrographer.

Discharge measuremenis of East Creek near Rutland, Vi., in 1913.

makes mean daily gage height computed from semidaily observations doubtful.

high-water marks by an engineer of the Geological Survey.

indicate that this extreme stage occurred about mi

Accuracy.—Discharge rating curve not complete.

Floods.—Flood of March, 1913, reached gage height about 8.3, as determined from
Date.
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.

Gage height, in feet, of Bast Creek near Rutland, V., for 1918—Continued.
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ight, in feet, of East Creck near Rutland, V., for 1913—Continued.

Gage
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LAKE CHAMPLAIN AT BURLINGTON, VT.

Location.—On south side of roadway leading to dock of Champla

Transportation

in

-

Co., at foot of King Street, Burlington, Vt.
Records available.—May, 1907, to December 31, 1913.

Gage.—Staff

.

read once daily. Comparisons of gage readings indicate that zero of

H

gage at Burlington is at practically the same elevation as that of gage at Fort

Montgomery—92.50 feet above mean sea level.
Cooperation.—Gage heights furnished through the courtesy of Mr, D. A. Loomis,

general manager of the Champlain Transportation Co.
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Daily gage height, in feet, of Lake Champlain at Burlington, Vi., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
7.80 | 5.62|....... 2.52| 1.48| 0.83| 0.50| 0.80 1.05
7.851 5.59| 3.87| 2.43| 1.48 721 .50 ....... 1.05
7.90| 5.55| 3.82| 2.40|....... .70 55 .80 1.08
8.00 |-...... 3.82| 2.38| 1.43 () ) A .80 1.10
8.10| 5.35| 3.8 | 2.38| 1.40 68| .60 .78 1.10
5251 3.80|....... 1.38 65 .63 .78 115
508! 3.8 2.35{ 1.28....... .65 280 |eee....
4.98 |....... 2.32 1 1.28 .65 .65 .80 1.15
4.85}1 3.781 2.32} 1.23 .60 65 ... 1.18
4.72| 3.65| 2.28....... .60 .63 .80 1.20
....... 3.58 | 2.25| 1.28 .58 .62 .82 1.20
4.54 | 3.541 2.221 1.20 ;55 ) U, .82 1.20
4.48) 3.52|....... 1.20 .50 60 .85 1.20
.52 | 4.431 3.47| 2.20} 1.18|....... 60 13 .
.40 | 4.38)....... 2.10f 1.15 50 60 .85 1.20
.20 | 4.26| 3.39| 2.07] 111 50 W62 1., 1.20
.10 20| 4.20| 3.18| 2.04 |....... 50 .62 .87 1.22
.15 18 [--o.... 3.10| 1.98| 1.09 50 .63 .87 1.22
.25 00| 400 3.02| 1.90| 1.28 50 |.-..... .90 1.25
. 40 ... 3.8 2.95]....... 1.23 50 .65 .90 1.25
445 6.80( 3.88| 2.90| 1.82| 122 )....... .65 92 |.......
463 6.70 | 3.83 |....... 1.80 | 1.18 50 .65 .92 1.25
....... 6.52 | 3.78% 2.8 | 1.7 ] 1.10 50 .65 |....... 1.28
4.85 | 6.48| 3.75}1 2.75| 170 |. .65 .92 1.30
5.15| 6.38 |....... 2.75| 1.65| 1.08 50 1Y 1: 3 P AN
5.65| 6.28| 3.72| 2.75| 1.62| 1.05 50 |....... 95 1.30
6.48 |....... 3.7 2.75 [o...... 1.00 50 .70 95 1.30
7.20| 6.05] 3.756| 2.68] 1.60{ 1.00|--..... .75 98 |.......
7.56 | 595 3.85....... 1.54 .98 50 .80 | 1.00 1.32
....... 578 1.......] 2.56| 1.54 .90 50 .80 ).......] 1.32
7.64 |--..... 3.90 |....... .52 oo feenanen .80 |....... 1.32

Nore.—The lake was frozen during portions of February and March. "The thickest ice recorded was 15}
inches, on March 10.

WINOOSKI RIVER ABOVE STEVENS BRANCH, NEAR MONTPELIER, VT,

Location.—At plant of Corry-Deavitt & Frost Co., 3 miles above Montpelier, Vt., and
above the several large tributaries that enter in the vicinity of Montpelier.

Records available.—May 18, 1909, to November 15, 1913.

Drainage area.—Not measured.

Gage.—Staff, bolted to a bowlder on right bank about 100 feet below the power plant.

Control.—Shifting.

Discharge measurements.—Made from lower railroad bridge, about half a mile
below gage. R

Regulation.—As power plant is operated on 24-hour schedule, daily fluctuations in
stage of river are usually not great.

Winter flow.—Discharge relation considerably affected by anchor ice.

Accuracy.—Owing toshifts of channel, a complete discharge rating curve has not been
developed. Mean daily gage height, computed from semidaily observations,
should be used with caution because of artificial control during low water.

The following discharge measurement was made by G. H. Canfield:
September 16, 1913: Gage height, 2.56; discharge, 88 second-feet.
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Gage height, in feet, of Winooski River above Stevens Branch, near Montpelier, Vi., for

1913.
[P. J. Burke, observer.]
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.
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WINOOSKI RIVER AT MONTPELIER, VT.

Location.—At covered wooden highway bridge near Central Vermont Railway station
in Montpelier, just above mouth of Dog River and just below mouth of Worcester
Branch of Winooeki River.

Records available.—May 19, 1909, to December 31, 1913.

Drainage area.—Not measured.

Gage.—Chain, attached to the highway bridge; read daily, morning and evening, to
half-tenths. Limits of use: Half-tenths below and tenths above 5.5 feet.

Control.—Probably permanent,

Discharge measurements.—Formerly made from a footbridge about half a mile
below the highway bridge at high stages and by wading at low stages. Recent
high-water measurements made from the highway bridge.

Regulation.—The operation of the plant of the Colton Manufacturing Co. causes
decided diurnal fluctuation in discharge at low stages. Fluctuations in the dis-
charge of Worcester Branch are also apparent at this station.

Winter flow.—Discharge relation sometimes affected by ice.

Floods.—Flood of March, 1913, reached a maximum stage of 14.6 as determined with
a level by an engineer of the Survey. Corresponding discharge approximately
15,500 second-feet.

Accuracy.—Rating curve well defined. Accuracy of estimates depends on the
accuracy of mean daily gage heights.

Discharge measuremenis of Winooski River at Montpelier, V., in 1913.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. | Sec. ft. Feet. | Sec. ft.
Mar. 8af C. S. De Golyer 4.33 203 || Apr. 26 5.40 895
251 R. S. Barnes... ... 8.41 4,140 || Sept. 15b 3.87 93
26 |..... [ 1 O ... 9.54 5,850 16b| 3.97 105

4 Measurement made under complete ice cover. b Measurement made by wading.
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Gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier, Vt.,
Jfor 1913.
[Raymond Colton, observer.]
January. February. March.
Day. < AM. P. M. A M. - P. M. A. M. P. M.
Gage | Dis- | Gage | Dis- |' Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height.|charge./height.|charge. height./charge. height. charge. height. charge./height. charge.
i 4.85 563 | 4.8 535 | 5.45 945 | 5.5 L I P
b, 4.85 563 | 4.85 563 | 4.75 508 | 4.55 406 | 4.3 4.2 246
- 2 4.75 508 4.75 508 4.95 620 | 4.3 289 | 4.3 289
4o 4.85 563 | 5.25 808 4.9 500 | 4.4 334 4.4 334
[ P 6.2 | 1,560 6.2 | 1,560 4.7 480 | 4.3 289 | 4.3 289
Guverninnninns 5.8 11,210} 5.8 ;1,210 4.5 381 4.4 334 | 4.5 381
S 5.6 |1, 5.5 980 4.55 406 | 4.3 289 | 4.3 289
- S 5.45 9 5.35 875 4.3 289 | 4.3 2891 4.4 334
L . 5.25 808 | 4.8 563 4.5 381 | 4.45 4.9 590
) L 4.85 563 | 4.85 563 4.5 381 57 | 1,130 5.8 1210
o 4.85 563 | 5.15 75| 5.2 775
120 ... 5.35 875 | 5.45 710 | 5.15 742
& 5.15 742 | 5.2 710t 5.1 710
4. 4.85 563 4851 563 f.......f-.coiiifeaeiii i 1000 [aallo.l 11.2 |.......
. 4.85 563 | 4.95 6,540 | 10.0 5700
6. .. ooail.s 4.85 563 | 4.85 4,620 9.0 4500
| . 4.85 563 | 4.85 3,680 | 8.3 3680
18 5.15 7421 5.6 960} 5.5 890
19l 7.8 13,400] 7.6 80| 5.3 755
. | S 6.0 | 1,380 | 5.8 8201 5.4 820
b3 F 7.8 400 | 8.4 4,020 | 8.8 4260
22, 6.8 | 2,190 | 5.45 5,700 | 10.0 5700
b2 O, 56 | 1,060 5.45 1,660 | 6.5 1760
b S 56 | 1,060 5.6 1,760 [ 6.5 1760
2 5.25 5.35 3,900 | 12.0 8100
26. . 0. 5.15 742| 5.15 5,340 | 12.2 8340
7 5.6 | 1,060 | 5.6 6,300 | 13.0 9300
28, i 5.35 875 | 5.46 3,460 | 6.9 2160
29. ..l 5.35 875 | 5.35 1,860 | 6.5 1760
30 i 5.25 808 | 5.35 1,660 | 6.5 1760
23 S, 5.25 808 | 5.15 1,760 | 6.5 1760
April May June.
Day. A M P. M. A M P.M A. M. P. M.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Ga Dis-
height. charge. height.|charge. height. charge.[height.|charge. height.|charge. height.|charge.
6.0 {1,300 6.1 [ 1,390 45 348 { 4.55 348 | 5.3 7551 4.9 505
5.6 960 | 5.5 890 | 4.45 309 | 4.45 309 5.4 801 5.2 690
5.5 8901 5.35 7! 4.45 309 [ 4.45 309 4.9 5056 | 4.9 505
5.4 80} 5.5 890 | 4.35 272 | 4.4 290 | 4.95 535 | 4.9 505
5.6 960 | 5.5 800 | 4.45 309 | 4.45 309 | 4.8 455 | 4.75 432
6.0 {1,300 6.3 | 1,570 | 4.45 309 | 4.45 309 4.6 368 | 4.6 368
6.0 | 1,300 6.0 | 1,300} 4.4 290 | 4.36 2721 4.9 505 | 5.0 565
6.1 11,390 ) 6.4 |1,660) 4.35 272 | 4.45 309 4.6 368 | 4.5 328
6.4 | 1,660 6.8 | 2,060 | 4.45 4.45| 309| 4.4 290 | 4.5 328
6.4 | 1,660 6.1 | 1,390 | 4.35 272 | 4.35 272 | 4.5 328 | 4.5 328
6.0 1,300 6.0 | 1,300 4.3 254 | 4.3 254 | 4.5 328 | 4.5 328
6.0 | 1,300| 6.0 | 1,300| 4.35 272 | 4.45 309 | 4.4 200} 4.3 254
6.0 |1,300] 6.0 [1,300] 4.45 300 4.45 309 | 4.4 200 | 4.4 290
6.0 |1,300| 6.0 {1,300] 4.45 309 | 4.45 309 | 4.5 328 4.45 309
6.0 | 1,300| 6.0 | 1,300 4.35 272 | 4.4 200 | 4.4 200 | 4.4 290
6.0 {1,300 6.0 {1,300} 4.4 200 4.4 200 4.4 200 | 4.4 200
58 1,120 58 | 1,120 4.45 309 | 4.45 309{ 4.0 160 { 4.5 328
5.45 855 | 5.45 855 | 4.4 290 | 4.35 272 | 4.5 328 | 4.45 309
5.45 855 | 5.5 890 | 4.35 272 | 4.35 2721 4.5 328 | 4.5 328
5.35 788 | 5.45 855 | 4.35 212 | 4.45 309 | 4.3 2541 4.3 254
5.35 788 | 5.35 788 | 4.45 309 4.75 309 | 4.2 220 | 4.3 254
5.35 788 | 5.35 788 | 4.85 480 | 5.05 595 | 4.1 189 | 4.1 189
5.2 690 | 5.25 722 | 5.8 | 1,120 6.4 | 1,660 | 3.9 133 | 3.95 146
5.15 658 | 5.15 658 6.7 | 1,960 6.8 | 2,060| 3.9 133 3.9 133
4.95 535 | 5.05 5951 6.9 | 2,160 7.3 | 2,580 4.0 1606 | 3.9 133
4.95 535 | 4.95 535 | 7.3 | 2,580 7.2 | 2,470 | 4.1 189 | 4.15 204
4.95 5351 5.0 5651 6.8 | 2,060 6.9 |2,160} 4.2 220 | 4.3 254
4.95 535 | 4.95 5351 6.9 |'2,160| 7.0 | 2,260} 3.7 87| 3.7 87
5.0 566 | 4.95 535| 6.9 | 2,160 6.6 | 1,860] 3.7 87| 3.7 87
4.95 535 | -4.85 480 ( 6.3 | 1,570 6.2 | 1,480 3.8 109{ 3.8 121
............................ 5.7 | 1,040 5.5 1% TR TN IR IR
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Gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier, Vi.,

for 1918—Continued.
July. August. September.
Day. AM P.M. AM. P.M. AM. P.M.

Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%]e Dis- Ga%le Dis- | Gage | Dis-
height.|charge. height.|charge.|height.|charge. height.[charge.[height./charge.|height.|charge.
3.9 133! 3.9 133 | 3.8 121 3.95 146 | 4.0 160 | 4.05 174
3.9 133 3.9 4.35 272 | 4.15 204 | 4.0 160 [ 3.9 133
3.8 109 | 3.85 1211 4,15 204 | 4.25 27| 3.8 109 | 3.75 98
3.9 133 | 3.8 109 4.15 204 | 4.15 204 | 3.6 68| 3.7 87
3.8 109 | 3.75 98| 4.15 204 | 4.2 2201 3.7 87| 40 160
3.65 78| 3.65 78] 4.15 4,15 204 | 3.9 133 | 3.8 109
3.7 87 3.65 78| 4.05 174 | 4,05 174 | 3.8 109 | 3.85 121
3.65 78| 3.65 781 3.85 121 [ 3.95 146 | 4.0 160 | 3.8 109
3.7 87| 3.65 78 . 95 146 | 4.0 160 | 3.9 133 | 3.8 109
3.85 121 | 4.15 204 | 4.15 204 | 4.0 160 | 3.85 121 3.9 133
4,05 174 | 4.1 189 | 3.95 146 | 4.0 160 | 3.8 19 3.9 133
4.1 189 | 4.1 189 | 4.05 174 | 4.05 174 1 3.85 121 3.9 133
3.95 146 | 3.95 146 | 4.05 174 | 4.05 174 | 3.9 133 | 3.9 133
3.9 133 | 38.95 146 | 3.95 146 | 4.0 160 | 3.8 19| 3.85 121
4.05 174 | 4.05 174 | 4.0 160 | 4.05 174 | 3.7 87| 3.5 51
3.85 121 | 3.95 146 | 4.05 174 | 4,05 174 | 3.45 44| 3.25 20
3.85 121 ] 3.85 121 3.95 146 | 4.0 160 | 3.65 81 3.75 98
3.85 121 | 3.95 146 | 4.05 174 ] 4.15 204 | 3.9 133 | 4.05 174
4,05 174 | 3.85 121 4.1 189 | 4.1 189 | 3.8 109 { 3.75 98
3.7 98 | 3.65 78| 4.05 174 | 4.1 189 | 3.95 146 |- 4.0 160
3.85 121 | 3.95 146 | 4.0 160 |....oofeean... 3.95 146 1 3.95 146
3.95 146 | 3.85 121} 3.75 98| 3.8 109 | 3.9 133 | 4.1 189
121 | 3.65 8| 4.2 220 | 4.4 290 | 4.6 368 | 4.5 328
121 3.85 121 | 4.8 455 | 4.95 535 | 4.4 290 | 4.2 220
98| 3.8 121 5.3 755 | 5.2 690 | 4.1 189 [ 3.95 146
121 3.9 133 | 4.7 410 f 4.9 505 | 3.9 133 |- 4.05 174
1211 3.85 121 | 5.1 625 | 4.8 455 | 3.95 146 | 3.9 133
174 | 4.65 389 | 4.3 254 | 4.1 1891 3.8 109 3.5 51
2371 4.0 160 | 4.0 160 | 4.1 189 3.3 25| 3.4 37
204 | 3.85 1211 4.1 189 | 4.1 189 3.6 681 3.7 87
781 3.85 121 4.0 160 | 4.1 )1t T DR R R I

October. November. December.
Day. A M. P. M. A M. P. M. A M, P. M.
Gage | Dis- | Gage | Dis- Dis~

g Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage
height.|charge.|height.|charge. height.|charge. heiﬁlt. charge. (height.|charge. height.|charge.

3.8 109 3.8 121 | 4.4 200 | 4.3 254 | 4.35 2721 4.45 309
3.9 133 | 4.0 160 | 4.1 189 | 4.0 160 | 4.35 2721 4.35 272
3.4 371 3.3 25| 4.3 254 | 4.4 200 | 4.35 2721 4.4 290
4.1 189 | 4.2 201 42 220 | 4.3 254 | 4.45 309 | 4.55 348
4.0 160 | 3.9 133 | 4.3 254 | 4.35 272 | 4.5 3281 4.45 309
3.6 681 3.7 87| 4.3 254 | 4.3 254 | 4.35 2721 4.25 237
3.7 871 3.65 78| 4.3 254 | 4.2 220 [ 4.15 204 | 4.25 237
3.7 871 3.8 109! 4.15 204 | 4.3 254 | 4.65 389 | 5.056 595
3.8 109 ¢ 3.9 133 | 4.2 220 | 4.3 254 | 4.75 432 | 4.6 368
3.85 121} 4.0 160 | 4.3 254 | 4.3 254 | 4.45 300 | 4.45 309
4.0 160 | 4.0 160 | 4.15 204 | 4.05 174 | 4.4 290 | 4.45 309
3.95 146 4.0 160 | 4.05 174 | 4.1 189 | 4.45 309 | 4.45 309
4.0 1601 4.0 160 | 4.15 204 | 4.15 174 | 4.45 309 | 4.45 309
4.3 254 1 4.4 290 | 4.25 237 4.45 309 | 4.4 290 | 4.45 309
4.3 254 | 4.3 254 ] 4.75 432 | 4.35 272 | 4.45 300 4.4 290
4,2 220 | 4.3 254 | 4.15 204 | 4.05 174 | 4.35 272 | 4.35 272
4,1 189 | 4.0 160 | 4.15 204 | 4.25 87| 4.25 27| 4.3 254
3.8 109 ] 3.9 133} 4.25 2871 4.25 287 4.25 87| 4.4 290
3.5 51| 3.6 681 4.35 272 | 4.55 348 [ 4.35 272 | 4.45 309
4.3 254 | 4.4 20| 5.05 595 5.6 960 [ 4.35 272| 4.35 272
5.0 55| 5.2 690 [ 5.15 638 | 4.75 432 | 4.15 204 | 4.0 160
4.75 432 | 4.7 410 | 4.55 348 | 4.45 309 | 4.45 309 | 4.55 348
4.8 455 | 4.9 505 | 4.15 204 | 4.25 287 4.35 272 4.3 | 254
4.9 505 5.0 565 | 4.35 272 | 4.45 309 4.25 87| 4.35 272
5.0 565 | 5.05 595 | 4.35 2721 4.4 290 | 4.25 87| 425 27
5.1 6256 | 5.1 625 | 4.25 27| 4.25 871 4.25 27| 4.3 254
5.0 565 | 5.1 6251 4.1 189 | 4.05 174 | 4.45 300 | 4.55 348
4.8 455 | 4.7 410 | 4.05 174 | 4.25 27| 4.55 348 | 4.6 368
4.6 368 | 4.65 389 | 4.25 87| 4.35 2712 | 4.45 300 | 4.45 309
4.6 368 | 4.55 348 | 4.15 204 | 4.05 174 | 4.55 348 | 4.55 348
4.4 290 | 4.5 . O T PN A .
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WORCESTER BRANCH OF WINOOSKI RIVER AT MONTPELIER, VT. -

Location.—A short distance below plant of Lane Manufacturing Co., at Montpelier,
near junction of Worcester Branch with main stream.

Records available.—May 15, 1909, to December 31, 1913.

Drainage area.—Not measured.

Gage.—Vertical staff, fastened to a stone wall and tree about 100 feet below power
plant; read daily, morning and evening, to half-tenths. Limits of use: Hali-
tenths below and tenths above 3.0 feet.

Control.—Fairly permanent.

Discharge measurements.—Made from steel highway bridge about 300 feet below

gage.

Regulation.—Flow affected by operation of power plant just above station.

Winter flow.—Discharge relation materially affected by ice. ’

Floods.—Flood of March, 1913, reached a maximum stage of 9.8 feet at 4.30 p. m.
March 25, and a second peak stage of 9.7 feet at 4.30 p. m. March 27. Records of
maximum stage verified by engineer of Geological Survey from high-water marks.
Maximum discharge approximately 3,420 second-feet.

Accuracy.—Rating curve fairly well defined. Accuracy of estimates depends on
the accuracy of mean daily gage heights.

Discharge measurements of Worcester Branch of Winooski River at Montpelier, Vt., in 1913.

Gage Dis«
Date. Hydrographer. heiz%t. charge.
Feet. Sec. ft.
Mar. 26 7.20 2,030
26 6. 50 1,700
Apr. 28 1.87 126

Gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winooski River
at jlontpelier, Vt., jfor 1913.
(S. A. Luke, observer.)

January. February. March.
Day.. A. M. P. M. A M. P. M. A.M. P. M.
. Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height.|charge. height.|charge.[height.|charge. height. charge. height.|charge. height.|charge.
1.4 54 [ 1.35 48| 2.0 145 1.8 D 8 125 (RPN PR RPN A
1.35 481 1.3 43 |oeieeifeeannnn el.5 | 66 ... .. oeaiieiii el
1.3 43| 1.8 10} 1.5 20 ST Y DO FRPN MR A,
3.0 390 | 2.5 258 | 1.4 L5] 66 |eeeoefoemnan]ieceaiiaanaa.
.............. a2,1 165 1.5 1.5 [ RO
1.7 94| 1.8 110 | L6 L5 66 |eeececfocaeae]feraeeac]oacanan
2.1 1651 2.0 145 | 1.5 1.5 66 oo feeiiifeieaii]eaaaan.
1.8 110 | 1.9 127 | 1.4 1 %0 R (O F P P,
2.0 145| 1.8 ' 2% P . [ 3 R PR RPN IR PR
1.7 94| 1.6 79| 1.6 I A PRI NN AP IR I,
1.7 94 1.6 791 1.6 R 5 PR RPN (RN (R A
....... ce-.--8 2.6 283 | 1.7 181
2.3 210 | 2.4 234 | L7 1.7 |.
2.2 1871 2.1 165 1.8 1.9
1.9 127 ] 1.8 10| 2.2 2.3 |-
1.6 791 1.7 |7 3 . 2.4 | e
1.6 79| 2.05 - 2.7 309
2.9 3621 3.1 2.4 234
5.0 {1,070 (23.9 3.3 476
3.0 390 [ 2.6 4.1 34
4.7 954 | 4.1 5.8 1,400
3.0 390 | 2.7 4.2 770
2.2 187 | 2.2 a3.0 390
2.3 210 2.2 3.3 476
1.9 127 | 2.0 9.8 3,420
al9 6.6 1,760
2.0 2.0 9.7] 3,360
1.7 L7 3.8 632
1.7 1.5 3.0 390
1.6 1.5 62,6 283
Blucimecceaend] L5 66| 1.5 4.6 916

7
e Ou Sunday usually one gage reading between 2 and 5 p. m.
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Gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winooski River
at Montpelier, Vi., for 19183—Continued.

October. November. December.

Day. A. M, P. M, A. M. P. M. A.M. P. M.
Ga,ge Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- Gaﬁ‘e Dis- Ga%e Dis-
iheight.|charge. height.|charge. height./charge./height.|charge./height.|charge. lheight.|charge.
. 8 25| 11 22 1.2 32| 14 54| L1 2! L5 66
.8 2.5 .8 P 3 O R el 1l 22| 1.3 437 16 79
.8 2.5 .9 751 L2 32| L2 32 L5 661 1.9 27
.8 2.5 .9 7.5 L1 2| 1.4 541 L7 94| L7 94

.............. a.9 7.5 L1 22| 1.3 43| 1.6 9] 1.6 ']
.0 14 L1 22 11 221 L25 381 1.4 541 15 66

.8 25| L1 22 1.1 22 L2 2771 R al.3 43
.8 251 10 14 L1 221 L25 38| 2.2 187 | 2.3 210

.8 25] Lo 14 11 22| 1.3 43 L7 94| L7 102

.8 2.5 L0 14 L8 10| 19 1271 1.4 54 17 94

.8 2.5 .9 75{ L3 43 L5 66| 1.35 48 L6 79
.............. a.9 75| 1.3 43! L5 66! 1.3 431 15 66
22 1.2 32 L2 32) 15 66] 1.3 43 ) 1.5 72

. 22 1.4 54 L15 271 14 54 1. . i feeee.s al 4 54
5] 27 1.25| 38 L1 2| 14 54| 14 541 15 66
L0 14 1.1 22 11 22| 11 22| 1.3 4231 L5 66
1.0 14 12 32 11 22| 13 3] 1.2 32] 1.3 43
.9 7.5 LO 14 L1 221 12 321 1.2 32| L5 66
.............. a.8 25| L1 2P 1.25 38| 13 43 15 66
14 54 1.45| 60 3.1 418 2.8 335 L2 32( L5 66
2.0 | 145 15 66 2.3 210 2.0 145 ...l el 2 32
1.6 79 1.8 | 110 1.7 94 L7 94| 1.2 32| 135 48
1.4 54 1.8 | 110 1.55 72| L5 66| 1.3 43| 1.4 54
1.2 32 1.4 54 1.4 54| 1.6 91 1.1 22( 135 48
12 32 2.6 | 283 1.3 43 ] L5 66| 1.15 27| 1.2 32
2.1 | 165 2.3 210 1.3 437 1.4 54| 1.2 321 1.3 43
2.5 | 258 2.2 | 187 1.0 14| L0 M4 L1 22| 1.3 43
17 94 16 79 1.0 4| 1.4 [ %) R RO al.2 32
13 43 1.5 66 1.05 18| 14 54| L2 32| 15 66
13 43 15 66 Jo....iifeaeooon el.0 14 12 32| 1.4 54
L2 32 1451 60 |....o..|ooee.olf.- U U 1.3 43| 15 66

¢ On Sunday usually one gage reading between 2 and 5 p. m.
Nore.—Discharge relation affected by ice about Feb. 9 to Mar. 16.

DOG RIVER AT NORTHFIELD, VT.

Location.—At highway bridge in Northfield, Vt., near Norwich University grounds.
Union Brook flows into Dog River a short distance below station.

Records available.—May 14, 1909, to December 31, 1913. August 23, 1910, station
at lower bridge; August 23, 1910, to December 31, 1913, present station.

Drainage area.—57 square miles.

Gage.—Vertical staff attached to highway bridge; read daily, morning and evening,
to quarter-tenths. Limits of use: Hundredths below 2.0, half-tenths from 2.0 to
3.0, and tenths above 3.0.

Control.—Probably permanent.

Discharge measurements.—Made from highway bridge during high water and by
wading during low water.

Regulation.—Diurnal fluctuation caused by operations of power plant probably not
sufficient to affect materially computations based on semidaily observations of
gage height.

Floods.—Flood of March, 1913, reached a maximum stage 8.5 feet at approximately
10 p. m. March 25. A second maximum of 7.7 feet was reached at noon March 27
Maximum discharge was about 3,400 second-feet, or 60 second-feet per square
mile of drainage area.

.
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Discharge measurements of Dog River at Northfield, Vt., in 1913.
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o Measurement made by wading.

Daily gage height, in feet, of Dog River at Northfield, Vi., for 1913.

{Florence C. Doyle, observer.]
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Nore.—Discharge relation affected by ice about Feb. 9-20.
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Daily discharge, in second-feet, of Dog River at Northfield, V1., for 1913.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept. | Oct. | Nov. | Dec.

59 99 18 215 99 10 7 4 5 52 57

52 35 177 81 88 9 7 4 28 48 67

130 | 39 15 149 77 82 10 6 4 2% 40 94

130 46 18| 312 68 94 8 8 5 15 35 82

77 46 18 443 73 79 10 8 4 10 46 72

30 33 13 293 62 70 8 9 4 5 39 62

123 35 151 25 52 67 8 [} 4 4 39 65

24 31 15 177 52 61 15 5 4 4 44 117

....... 142 57 23 5 4 7| U7 136

....... 177 50 48 28 5 3 8 17 88

177 49 35 19 5 3 5 105

163 48 p! 10 4 4 21 75

156 43 35 15 4 4 28 77

163 49 34 12 6 4 28 69

163 41 24 10 5 4 23 65
130 57 33 8 5 4 15

136 52 35 8 4 4 12 62

130 48 41 6 7 4 8 56

170 47 35 8 5 4 12 67

138 40 30 7 4. 4 971 149

123 38 25 7 4 4 9 94

123 82 23 6 5 48 75 79

136 | 136 25 6 7 28 35 78

136 177 23 8 4 7 30 7%

123 11l 17 9 4 5 79 65

117 99 13 12 4 4| 149 58

111 87 19 5 8 5 156 52
111 111 13 30 5 5 76

9 274 12 24 5 4 82 57

92| 156 12 12 5 4 78 52

....... 128 ... 9 LY O 65 [.......

LEHBIE Lp2EE FTI[RG{ JIBFH

Monthly discharge of Dog River at Northfield, Vi., for 1913.
[Drainage area, 57 square miles.]

i -feet.
Discharge in second-feet. (guﬂf o
epth in
Month. Per mn ‘:“fg'y"
s, (-] .
Maximum. | Minimum. | Mean, :;g\ﬁea.re areay.
443 24 116 2,04 2.35 | A,
1 33.4 .586 .61 | C.
2,100 13| 3u 5.46 6.30 | A.
92 166 2.91 3.25 | A,
274 38 8L.5 1.43 1.65 | A.
99 12 4.8 .733 .82 | B.
30 5 11.6 <204 24| C.
9 5.48 . 0961 A1) C.
48 3 6.43 113 13 C.
156 4 41.4 .726 84| B.
177 35 69.9 1.23 137 | A.
136 31 64.7 114 1.31 | A,
2,100 3 79.5 1.39 18.98

Nore.—Discharge Feb. 9 to 20, inclusive int%'polated by comparison with records of nearby streams and
a study of the climatologic records at Northfield. v v v
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LAMOILLE RIVER AT CADYS FALLS, VT.

Location.—About 1,000 feet below power plant of Morrisville Electric Light & Power
Co., 1,000 feet below the highway bridge at what was formerly known as Cadys
Falls, and about 2 miles downstream from village of Morrisville; Hyde Park is
1milenorth. Both Hyde Park and Morrisville are on the St. Johnsbury & Lake
Champlain Railroad. i

Records available.—September 4 to December 31, 1913. A station was maintained
in the village of Morrisville July 28, 1909, to July 13, 1910, and was replaced by a
station at Johnson July 14, 1910. See Water-Supply Paper 324, page 126.

Drainage area.—Not measured.

Gage.—Gurley electric water-stage register in standard timber shelter over timber-
lined well. ‘

Control.—Gravel 500 feet below gage well defined; bed of stream smooth gravel.

Discharge measurements.—At low stages made by wading 500 feet below gage;
at medium and high stages from a cable.

Winter flow.—Discharge relation affected by ice during extremely cold weather.

Accuracy.—Conditions for making discharge measurements are excellent. Rating
curve fairly well defined. Diurnal fluctuation determined by recording gage.

Discharge measurements of Lamotlle River at Cadys Falls, Vt., in 1913.

G Dis-
Date. Hydrographer, heiz%z‘:;. cha:sge.
Feet. Sec.ft.
Sept. 4a 2.06 107
60 2.05 102
(14 1.95 73.4
Oct. 312 2.54 251
e Measurement made by wading. b Measurement made from cable.
Note.—Additional measurements made early in 1914 were used in determining the rating curve.
Daily gage height, in feet, of Lamoille River at Cadys Falls, Vt., for 1913.
Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec
2.04 2.A5{) 2.42 2.02 2.16 2.42
1.96 2.27 2.68 1.99 2.08 2.39
1.98 2.48 2.89 1.95 2.17 2.41
2.09 2.50 3.00 1.87 2.19 2.26
2.01 2.45 2.69 2.27 3.34 2.28
1.99 2.33 2.57 2.80 2.94 2.25
1.97 2.28 2.34 2.44 2.67 2.26
2.00 2.35 3.08 2.36 2.4 2.19
1.96 2.22 2.85 |1 24.ciivennnena] 2,19 ..l..l. 2.52 2.14
1.97 2.51 2.66 || 25...cuiianinaas] 2,16 fa....... 2.53 2.22
2.00 2.49 2.52 |1 26...cccvnvennaa] 2,08 ........ 2.50 2.23
2.04 2.37 2.31 [| 27 i 2,07 f........ 2.35 2.13
2.13 2.26 2.45 [ 28..ceeeiennne] 2,00 feen..... 2.26 2.04
2.21 2.28 237 |1'29.cceecvanat] 2,00 ........ 2,31 [.oo.llll
2.10 2.22 2.37 2.2(83 2.20 [..ennnns

Note.—Gage heights computed from records obtained by a Gurley electric water-stage register. No
records obtained Oct. 24-29 and Dec. 29-31.
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Daily discharge, in second-feet, of Lamoille River at Cadys Falls, Vt., for 1913.

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov: | Dec.
99 237 211 78 @132 211
8 | al64 302 78 110 201
84 230 383 80 135 207
112 237 428 78 140 161
@92 220 305 78 578 167
92 87 182 262 (21 ... .o.oll. 260 403 158
e73 82 167 al85 [ 22 . ............ 87 161
84 89 188 462 1123 ..ol 179 217 140
84 80 @149 367 {24, . .cviians 140 244 126
97 82 240 204 || 26, .ol 132 248 149
84 89 234 244 1126, .iniiaal 110 237 152
92 @99 195 176 ) 27 ...l 107 188 123
75 123 161 220 |[ 28, .. oo a89 161 «99
a6 146 167 al956 (| 29............... 176 [........
73 115 149 195 (180, et 102 al43 ... .. ..
3 SRR I -1 N PO RN

e Sunday.

NotE.—Discharge computed from a fairly well-defined rating curve.

Monihly discharge of Lamoille River at Cadys Falls, V., for 1913.

Discharge in second-feet.
Accu-

Month. racy.

Maximum. | Minimum. | Mean.

179 60 93 { B.
.............. 60 188 | B.
.- 578 110 211 | A,

462 .99 213 | A,

Nore.—Discharge for period Oct. 24-29 estimated by comparison with records at J ohnson, Vi. Dis-
charge for Dec. 29, 30, and 31 estimated at 110 second-feet.

LAMOILLE RIVER AT JOHNSON, VT.

Location.—Athighway bridge on main road from railroad station to post office in town
of Johnson, Vt., and about 400 feet above the mouth of Ginon River.

Records available.—July 14, 1910, to December 31, 1913. From July 28, 1909, to
July 13, 1910, a station was maintained on Lamoille River at Morrisville, Vt.

Drainage area.—Not measured.

Gage.—Chain gage fastened to the handrail of the bridge; read daily, morning and
evening, to tenths.

Control.—Channel fairly permanent; bed composed of gravel; ledge rock projects
from the left bank; a small gravel riffle about 350 feet below the bridge indicates
no backwater from Ginon River at ordinary stages.

Discharge measurements.—At high stages made from highway bridge; at low stages
made by wading about 500 feet above the bridge.

Regulation.—Operation of mills and power plants above the station cause consider-
able daily fluctuations in flow.

Winter flow.—Discharge relation affected by ice.

Floods.—Flood of March, 1913, reached a peak stage of 12.4 feet at 6 p. m. March’
25 and a maximum stage of 13 feet at 6 p. m. March 27, ag indicated by the
observer’s records and later verified by an engineer of the Survey from high-water
marks. Maximum discharge, approximately 8,500 second-feet.
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.Accuracy.—Rating curve fairly well defined for ordinary stages. Two gage-height
readings a day and corresponding discharge values are published, as it is not
known how closely the semidaily readings indicate the mean gage height for the
day.

Discharge measurements of Lamoille River at Johnson, Vt., in 1913.

Date. Hydrographer. h?izgi. ch]g,rlsg-e. Date. Hydrographer. h?ig Y3 chlz)\;sg.e.
Feet. | Sec.-ft. Feet. | Secft.
Mar. 7a 5,49 235 || Aug, 205 G. H, Canfield......... 2.18 98
29 6,12 2,190 20%|..... 10 1 2.87 136
Apr. 25 3.35 555
a Measurement made under complete ice cover. b Measurement made by wading.

Gage height, in feet, and discharge, in second-feet, of Lamoille River at Johnson, Vt., for
1913.

[F. M. Ward, observer.]

January. February. March.

Day. A M, P. M. A M. P. M. A M, P. M.

Ga@e Dis- | Gage | Dis- Ga%e Dis- | Gage | Dis- | Gage | Dis- Ga%e Dis-
height.|charge. height.|charge. height.|charge. height.icharge. height.\charge. height

3.0| 345| 3.3
3.0| 345| 3.2
31| 38| 3.0
461,140 4.7
43| ‘965 | 4.0
Beeoeneneenns 40| 80| 3.8
T 3.7| 650 3.8
N 3.6| 600 3.8
9 s 40| 80| 3.9
10000000000 37| 650 3.6

-0

.2 11,5307 5.7 1,880
.0 | 3,650 | 12.4 | 7,840
10.6 | 5,980 | 11.0| 6,360
884310 13.0| 8500
9.81520( 83| 380
631230| 62| 2230
59|200] 47| 1,20
5.0 (1400 7.6 3,330
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Gage height, in feet, and discharge, in second-feet, of Lamoille River at Johknson, Vi., for

1918—Continued.
April. May. June.
Day. A. M. P. M. A M. P. M. A M. P. M.
G Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%e Dis-
height.|charge. [height.|charge.[height.|charge. height.|charge. height, |charge.[height.|charge.
1..... vevesae-s| 7.3 | 3,000 6.4 | 2,370 | 3.1 38 | 3.0 345 3.9 750 | 3.6 600
b 55 | 1,740} 5.2 1,530 | 3.0 345 2.8 275 3.4 510 | 3.2 425
R 4.8 | 1,260 | 4.6 | 1,140 | 3.0 345 | 2.9 310 3.2 425 | 3.4 510
[ SO 5.0 | 1,400 6.4 | 2370 | 2.8 215 | 2.7 242 3.0 345 | 2.8 275
| S caeeae 8.4 13,970 84 |3,970| 2.8 275 | 2.8 275 2.9 310 ] 3.0 345
[P ve--.| 6.0 12,000 58 [1,950; 2.8 275 | 2.9 310 2.8 2751 2.9 310
[ P, 54 1,670 50 | 1,400 | 2.9 310 | 2.8 275 2.6 212} 3.0 345
- S 4.5 (1, 4.3 965 | 2.75 258 | 2.8 275 2.9 310 { 3.0 345
| S 4.4 11,020} 4.25 938 | 2.8 275 | 2.9 310 3.0 345 | 3.1 385
10......... ceeeaf 43 965 | 4.1 855 | 2.7 242 | 2.8 275 3.0 345 | 2.8 275
) ) S 4.1 855 | 4.4 [1,020| 2.7 242 1 2.6 2121 . 2.2 119 { 2:3 140
12, o 4.5 {1,080 | 4.7 |1,200| 2.6 212 | 2.55 199 2.2 119t .2.3 140
) & J 4,5 | 1,080 | 4.4 {1,020 2.5 186 | 2.6 212 2.4 162 2.6 212
i L S, 4.5 (1,080 4.45|1,050 | 2.6 212 25 186 2.2 19| 21 99
) F 4.3 965 | 4.4 | 1,020 25 186 | 2.6 212 2.1 99| 2.3 140
) 1 F 4.45(1,060 | 4.4 |1,020| 2.5 186 | 2.45 174 2.3 140 | 2.6 212
) S, 4.1 855 | 4.0 800 | 2.5 186 2.6 212 3.6 600 | 3.4 510
18, s 4.0 800 | 3.8 700 | 2.6 22| 2.5 186 2.9 310 | 3.0 345
19, ceiiiannnans 4.1 85| 5.6511,840| 2.8 275 | 2.8 292 2.6 212 2.7 242
200, 5.4 (1,670 50 {1,400 2.8 5 275 | 258| 2.7 242| 2.5 186
b3 P, 4.0 800 | 3.9 750 | 2.6 212 | 2.7 242 2.4 162 ] 2.3 140
2 it 3.9 750 | 3.8 700 | 2.7 242) 2.8 275 2.2 119 ) 2.1 99
b2 J 3.8 700 [ 3.7 650 | 2.9 310 [ 3.2 425 2,2 119 | 2.45 174
b T, 3.6 600 .5 555 | 3.0 345§ 2.9 310 2.3 140 | 2.5 186
. T, 3.7 650 | 3.4 510 | 3.4 510 | 3.2 425 2.4 1621 2.5 186
6. e 3.4 510 | 3.5 555 | 3.8 700 | 3.6 600 2.4 162 | 2.5 186
P 1 (S, 3.6 600 | 3.4 510 | 3.0 45| 2.9 310 2.8 275 2.6 212
. S, 3.3 4651 3.3 465 | 3.2 425 | 3.6 600 2.4 162 | 2.2 119
29, i 3.3 465 | 3.2 425 | 6.0 | 2,000 6.3 | 2300 2.3 140 | 2.4 162
30, e 3.2 425 | 3.1 385 | 6.2 |2230)| 50 | 1,400 2.3 1401 2.35 151
[ 3 VR RPN RO R M 4.6 | 1,140 | 4.0 800 |ieeelfeunnnns PR
July. August. September,
Day. A M. P.M. A M, P. M. A. M. P. M.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height.|charge./height.|charge.[height.|charge. (beight.|charge./height.|charge. height.|charge.
2.3 - 140 2.4 162 2.5 186 | 2.6 212 2.2 119 | 2.2 119
2.2 119 2.3 140 2.4 1621 2.5 186 2.1 9| 2.2 119
2.3 140 2.4 162 2.5 186 | 2.4 162 2.2 119 ] 2.3 140
2.2 119 2.3 140 2.3 140 | 2.4 162 2.2 119 | 2.3 140
2.1 99 2.2 119 2.4 162 | 2.3 140 2.1 99| 2.2 119
2.4 162 2.3 140 2,3 140 { 2.35 151 2.1 99| 2.1 99
2.4 162 2.3 140 2.3 140 | 2.4 162 2.2 19 | 2.3 140
2.25 130 2.4 162 2.2 119 | 2.4 162 2.1 99| 2.2 119
2.2 119 2.3 140 2.2 19} 2.2 119 2.1 991 2.3 140
2.4 162 2.8 275 2.2 119 | 2.3 140 2.1 991 2.2 119
2.8 275 2.9 310 2.3 140 | 2.4 162 2.1 99| 2.25 130
2.5 186 2.5 186 2.3 140 | 2.35 151 2.0 81| 2.3 140
2.4 162 2.3 140 2.3 140 | 24 162 2.1 99| 3.0 345
2.3 140 2.4 162 2.3 140 | 2.4 162 2.0 81} 2.1 99
2.3 140 2.4 162 2.3 40 [ 2.3 140 2.0 811 2.2 119
2.3 140 2.2 119 2.3 140 | 2.2 119 2,0 81| 21 99
2.3 140 2.2 119 2.2 119 | 2.3 140 2.0 811 2.2 119
2.4 162 2.3 140 2.3 140 [ 2.1 99 2.0 81 2.3 140
2.9 310 3.0 345 2.2 119 | 2.3 140 2.0 81| 2.2 119

2.4 162 2.5 186 2.3 140 | 2.25 130 2.0 81| 21 99
2.3 140 2.2 119 2.2 119 | 2.3 140 2.0 81| 2.3 140
2.3 140 2.2 119 2.2 119 | 2. 130 2.8 275 | 3.6 600
2.3 140 2.1 99 2.2 119 | 2.4 162 2.8 275 2.6 212
2.3 140 2.4 162 2.3 140 | 2.2 119 2.4 162| 2.6 212
2.4 162 2.6 212 2.1 99| 2.3 140 2.4 162 2.3 140
2.5 186 2.4 162 2.2 119 | 2.3 140 2.4 162 2.25 130
2.3 140 2.3 140 2.3 140 | 2.4 162 2.3 140 | 2.25 130
2.4 162 3.0 345 2.3 140 | 2.4 162 2.4 162 | 2.3 140
3.8 425 3.1 385 2.3 140 | 2.35 151 2.3 40| 2.0 81
3.0 345 2.9 310 2.3 140 | 2.4 162 2.1 9| 2.2 119
2.8 275 2.7 242 2.2 119 | 2.3 ¢ PR PR (R B .
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Gage height, in feet, and discharge, in second-feet, of Lamoille River at Joknson, Vi., for
1918—Continued.

October. November. December.
Day. AM, P. M. A M. P. M. A M. P. M.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. charge. height.|charge.|height.|charge. height. charge./height.|charge. height.|charge.
2.2 119 2.3 140 3.1 385 3.0 345 2.6 2124 2.7 242
2.1 99 2.0 81 2.9 310 2.8 275 2.8 275 | 3.0 345
2.3 140 2.6 212 2.6 212 2.7 242 3.4 510 | 8.6 600
2.3 140 2.4 162 2.5 186 2.5 186 3.8 600 | 3.5 556
2.2 119 2.1 99 2.7 242 2.8 275 3.5 555 | 8.4 510
2.1 99 2.0 81 2.6 212 2.7 242 3.2 425 | 3.1 385
2.1 99 2.1 99 2.5 186 2.6 212 3.4 510 1 3.6 600
2.0 81 2.1 99 2.9 310 1° 2.8 275 3.7 650 | 3.7 650
2.2 119 2.1 99 2.8 275 2.7 242 3.2 4251 3.0 345
2.1 99 2.1 99 3.0 345 3.1 385 3.4 510 | 3.3 465
2.1 99 2.1 99 3.0 345 2.9 310 3.2 425 3.1 385
2.2 119 2.4 162 2.8 275 2.6 212 3.0 3451 3.0 345
2.6 212 2.7 242 2.7 242 2.6 212 3.0 345 3.3 465
2.6 212 2.6 212 2.6 212 2.5 186 3.0 345 | 3.1 385
2.4 162 2.7 242 2.5 186 2.5 186 3.2 425 3.0 345
2.4 162 2.3 140 2.4 162 2.5 186 3.0 3451 2.9 310
2.3 140 2.2 119 2.3 140 2.4 162 3.0 345 2.9 310
2.9 310 2.1 99 2.5 186 2.6 212 2.9 310 | 3.0 345
2.1 99 2.3 140 2.5 186 2.4 162 2.9 310 2.8 275
2.3 140 2.4 162 4.1 855 4.8 1 1,260 2.8 25| 2.9 310
2.9 310 3.6 600 3.6 600 3.4 510 3.1 38| 3.2 425
2.6 212 2.5 186 3.4 510 3.2 425 3.1 3851 3.0 345
2.4 162 2.6 212 3.1 385 3.0 345 3.4 510 | 3.05 365
2.6 212 2.6 212 3.0 345 2.9 310 3.2 425 3.1 385
2.7 242 2.8 275 3.0 345 2.9 310 3.1 38| 3.2 425
3.0 345 3.4 510 2.9 310 2.9 310 3.1 385] 3.0 345
3.9 750 4.1 855 2.6 212 2.7 242 3.0 3451 3.1 385
3.6 600 3.5 555 2.5 186 2.5 186 3.0 345 | 3.2 425
-3.3 465 3.2 425 2.8 275 2.7 242 2.9 310{ 3.0 345
3.0 345 2.9 310 2.9 310 3.0 345 3.0 ... 3.4 |oe.-ee
3.1 385 3.2 L P T P 3.4 |eennn 3.6 foeee---

Notg.—Discharge relation affected by ice from about Jan. 11 to Mar. 23 and about Dec. 30-31.
MISSISQUOI RIVER NEAR RICHFORD, VT. -

Location.—At highway bridge 200 feet below Central Vermont Railway bridge, 3
miles downstream from Richford, about 8 miles below mouth of North Branch,
and 2 miles above mouth of Trout River.

Records available.—May 29, 1909, to June 28, 1913; September 9 to December 13,
1913.

Drainage area.—300 square miles.

Gage.—Chain, fastened to the downstream side of the bridge; installed June 26, 1911.
From May 29, 1909, to December 31, 1910, the gage was just below the plant of
the Sweat, Comings Co., but this site was found unsatisfactory because of the
great daily fluctuations caused by the operation of the turbines. Gage read daily,
morning and evening, to half-tenths. Limitsof use: Hali-tenths below and tenths
above 6.5 feet. .

Control.—A well-defined riffle about half a mile downstream protects gage from
backwater from mills. Channel deep; banks not liable to be overflowed; bed
composed of gravel, bowlders, and rock ledge; current sluggish at low stages.

Discharge measurements.—At high stages made from downstream side of bridge;
at low stages by wading.
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Regulation.—Considerable daily fluctuation at low water caused by operation of
power plants above station.

Winter flow.—Discharge relation serioudly affected by ice.

Floods.—Flood of March, 1913, reached maximum stage of 16.7 feet at 8.30 a. m.
March 26, as indicated by the observer’s records. Discharge approximately
11,700 second-feet, or 39 second-feet per square mile of area drained.

Accuracy.—Rating curve well defined. It is not’ known how closely semidaily
observations indicate the true mean gage height for day.

Discharge measurements of Missisquiot Rivg near Richford, V., in 1913.

Date. ’ Hydrographer. n?%%ft ch]z);rlZ'e.

Feet. Sec.-ft.
Mar. 30| C. 8. DeGOLyer. . ..o e iiiienaai s 7.34 281

Apr. 2| R. S. Barnes.. 10,24 3,860
22 |.....do....... 7.10 1,170
Sept. 9| G. H. Canfield.. 4.63 50.5
a Measurement made under complete ice cover. b Measurement made by wading.

Glage height, in feet, and discharge, in se;ond -feet, of Missisquoi River near R'whford V.,
or 1913.

[P. Sloan, observer.]

March. . April.
Day. A.M. P.M. AM. P. M.
: Gage | Dis- | m. Gage | Dis- |m; Gage | Dis- | m; Gage | Dis-
Time. {y sight. |charge.| TT0€: heijg%lf charge,| Time: heizit. charge.| TI™@ [hejght.|charge

NN NNp®©
BN RO

72711

7.4 |1

7.6 |1,

7.4 | 1,380
7.3 | 1,310
7.2 | 1)240 |-
7.4 | 1,380
7.1 | 1,160 |-
7.0 | 1,090 | -
6.8 | 950 |-
6.7 | 880
6.7 | 80 cificeeeiifeannnns

dut ot
o
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Gage height, in feet, and discharge, in second-feet, of Missisquot River near Richford, Vt.,
Jor 1913—Continued.

May. June.
A M, P. M. A.M. P. M.

Day.

. ) : Gage | Dis- Gage Gage
Time. height.|charge. Time. hﬂiﬁ, harge. Time. height.|charge. Time. heizit. charge.

el op sooo
O R

grgngnon
HKORE B

Day. A. M. P. M. A M. P. M.
N G Dis- : Ga Dis- o G Dis- s G Dis-

Time. heig‘%ef charge. Time. hAiv%e“ charge. Time. hm'?ﬁlet charge. Time. height nhnrgp

6. 4.85 8| 545 4.7 61

6.45 | 4.656 541 5.30| 4.85 86

7.00 | 5.7 310 | 4.50| 5.7 310

6.45 | 5.85 372 |oei]eerennafoanaaa.

7.15| b5 240 | 5.15| 5.3 182

6.45 | 5.2 157 | 5.10| 5.3 182

6.40 | 5.0 114 450 ] 50 114

6.451 5.0 114 | 510 475 69

4.62 6.35| 4.95 104 | 4.45| 5.1 135

4.4 6.45| 5.0 114} 515} 5.1 135

4.65 7.00) 4.9 k. PO A RPN .ee

4.6 7.30 | 5.0 1141 510] 5.2 157

4.6 | 47| ]eeeeiidiiiit 6.30 | 5.0 114 | 4.50| 4.85 86

4.8 6.35| 5.15 146 | 4.50| 5.05 124

4.5 7.10| 5.1 135 | 4.45[ 5.2 157

4.82 6.351 5.0 114 | 4,50 .1 135
4.55 L3 1 PN U A 7501 4.9 104 | 4.45| 4.85 86 .

4.9 4.45| 4.7 61| 6,40 4.9 1% DRI PN SO

. 61| 530| 4. 611 7.15| 5.0 1141 4.45| 4.95 104

4.8 [/ PR SO P, 7.10} 5.05 124 450f 50 114

4.85 8 | 5.00]| 4.6 471 6.30| 6.0 4451 5.10] 6.25 590

4.75 69| 530 5.5 240 6.35| 6.2 560 | 4.50) 6.0 445

6.5 750 | 4.45 ] 6.4 685 6.30 | 5.8 350 ( 5.10| 5.5 240

5. 95 420 | 4.50 | 5.75 330 | 6.50| 5.4 210 | 4.40) 5.45 225

5.35 196 | 5.45| 5.3 182 6,26 5.4 210 |..v.... P

5.35 1961 5301 5.1 135] 6.50| 6.25 5% | 430} 6.8 950

4.9 L1578 DN I R 6.50| 7.0 [1,090| 4.45| 7.1 1,160

5.0 114 | 4.45| 5.2 157 | 6.35] 7.0 | 1,090 | 5.00( 6.6 815

5.0 114 | 5.45] 4.9 9% | 6.30| 6.6 815 | 4.45| 6.4 685

4.8 77 5.40| 4.65 54| 6.50] 6.25 590 [ 4.40| 6.2 560

................................... 6.40( 6.1 500 | 4.10( 6.1 500
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Gage height, in feet, and dzscharge, n second-feet, of Missisquot River near Richford, V.,
Jor 1913— ntinued.

November. December.
Day. A M P. M., A M P.M
Gage | Dis- Gage |" Dis- Gage | Dis- Ga Dis-
Time.yeichy. charge| TIM: [height.|charge.| Time: heig%t. charge.| TIM8: Iheight. [charge.

6.50) 5.9 F231)5 3 PO SN PO, 7.25) 5.8 350 f 4.10| 6.0 445
7.30| 5.75 330 | 4.20| 5.7 30| 7.15| 59 420 | 4.20| 5.8 350
6.55| 5.6 25| 4.30| 5.6 215 | 7.45| 6.2 560 8.50| 7.0 1,090
7.05{ 5.55{ 258| 4.50( 5.85| 372( 7.20| 6.8 950 | 4.10( 6.8 950
6.25| 6.05 472 | 4.45] 6.0 45| 7.50| 6.6 815 | 4.15| 6.6 815
6.30 | 5.85 372 | 4.40| 5.7 310| 7.10| 6.3 620 |....... P A
6.50 | 5.65 202 | 4.45| 5.5 240 | 7.55| 6.0 4451 8.50 | 6.25 590
6.45 | 5.55 258 {o e faeeeaafeaenas 7.301 7.1 {1,160 4.10] 7.2 1,240
7.30| 5.5 240 4.45| 5.3 182 | 8.10| 6.6 815| 4.15| 6.8 950
7.10} 5.15 146 | 430 5.2 157 | 7.40| 7.0 [ 1,090 | 3.45) 7.4 1,380
7.15| 5.1 135 4.20 | 5.4 210 810 7.1 {1,160 4.00]| 7.5 1,460
7.35{ 5.6 275 | 4.35| 5.45 225 7.451 7.9 {1,780 | 8.30| 8.4 2,200
7.00| 5.5 240 | 4151 5.55 258 | 7.35| 85 12,280 | ...c.feenien]iannans
7.10] 5.45 225 4.20| 5.55
7.35| 5.5 240 {.oooifeaiins
7.401 5.35 1961 410 5.4
720 525 170| 4.40| 5.1
7.35 | 5.4 210 | 4.35| 5.85
7.15§ 5.4 210+ 4.20 | 5.6
7.10 | 7.55|1,500 | 4.30| 8.4

8.1 | 1,940 410| 7.6

6.8 950 |.ueeoe]eneacnnn

6.45| 718 4.20( 7.2

7.1 | 1,160 | 430 7.0

6.7 4.15| 6.6

6.4 685 | 420! 6.4

6.15 530 | 430 6.2

5.9 395 | 4.10( 5.6

5.8 350 |eeeeedeiennnn

5.8 350 | 4.15| 5.75

ST. FRANCIS RIVER.
CLYDE RIVER AT WEST DERBY, VT.

Location.—Just below the plant of the Newport Electric Light Co., at West Derby, Vt.

Records available.—May 25, 1909, to December 31, 1913.

Drainage area.—Not measured.

Gage.—Staff, in two sections; low section about 75 feet below the plant; high-water
section nailed to a tree on right bank 10 feet farther downstream; datum un-
changed. On August 10, 1910, a chain gage was attached to the same tree at the
same datum. All records from chain gage since this date. Gage read daily,
morning and evening, to quarter-tenths. Limits of use: Hundredths below 3.0,
half-tenths from 3.0 to 4.0, and tenths above 4.0 feet.

Control.—Bed rough; fall of river rapid near and below the station.

Discharge measurements.—Made from highway bridge about half a mile below
gage.

Regulation.—At West Derby are two dams. Part of water at upper dam is used by
paper mill; remainder is delivered to water wheels at electric plant through steel
penstock; total operating head for this dam about 108 feet. All flow from second
dam diverted to wheels in the power house, giving a head of about 30 feet. Prac-
tically no water is stored at the upper dam,but a pond of considerable size may
be made by building a dam above this point.

56525°—wsp 364—16——9
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Winter flow.—Discharge relation affected by ice during periods of extremely cold
weather.

Floods.—High water of March 25-30, 1913, reached maximum stage of 5.8 feet gage
height, as determined by engineers of Geological Survey from high-water marks.
Corresponding discharge approximately 6,300 second-feet.

Accuracy.—Discharge rating curve fairly well defined. Mean gage heights computed
from semidaily observations are uncertain.

Discharge measurements of Clyde River at West Derby, Vt., in 1913.

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height, | charge.
Feet. | Sec.-ft. . Feet. | Sec. -ﬂ
Mar. 4o 2.21 130 || Sept. 90 | G. H. Canfield......... 1.83
Apr. 3.85 | 1,380 9 |..... [ 1.87 52 4
2.98 481

: a l%emu:er;lent mgade under complete ice cover at a section about one-half mile below gage, but very little
ce at control
b Measurement made by wading.

Gage height, in feet, and discharge, in second-feet, of Clyde River at West Derby, V., for
1913.

[E. C. Rogers, observer.]

January. February.
Day. AM P.M. AM P.M
Gage | Dis- : Gage | Dis- G Dis- ; Gage | Dis-
Time. y ‘oht. oharge.| T lheight.|oharge.| TIMe: leight. charge.| T neight. foharge
420 2.0
40| 2.38
415 | 2.50
4.00 | 2.60
410 | 260
3.45 | 2.62
3.40 | 2.65
1.50 | 2.72
4.00| 272
4101 260
400 2

40| "2 45 4.45 | 2 a2 |

00| 2.25 5.00] 2.30

.30 | 2.22 5.10| 2.28

50| 2.25 430] 2228

10| 2.20 5.00| 230

20| 2.18 6.40 | 2.22

30| 2.2 5.00( 2.20
21. 70| 2.30| 158 510 2.28 153
22. 7.00| 2228 153| 5.00| 2.32| 164
23. 7.10| 2.25| 145] 5.20( 2.28 153
2. 7.20| 2.25| 45| 5.10]| 2.2 145
P3SN IO IR RN I 7.20 | 2.22| 187 5.35] 2.2 145
SO UUUUUUURUIN SURSTURY ISR IS 7.30 2.25| 145| 5.00] 2.30 158
o7 L 7.25| 2,201 132 4.45| 2.28| 153
%3. DRSORORORUR! MOSRRRNE IR IDSORENN MR 7.30( 220 132| 4.30| 2.20| -132
30. .
31
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Gage height, in feet, and discharge,"in second-feet, of Clyde River at West Derby, V., for
1913—Continued.

March. April,
Day. AM. P.M. AM P.M.
Gage | Dis- | m: Gage | Dis- | m. 8 | Dis- | Gage | Dis-

Time. | 28% |charge.| TIMe- [naipht charge,| TH®- nathit |charge. THMe: [haiant, loharge,

. 7.30 | 2.20 132 4.20] 2.25 145 | 8.00] 3.8 [1,330| 5.45| 3.8 1,330

-, 7.45 | 2.22 137 | 5.40 | 2.18 128( 7.35{ 8.7 (1,200 6.10{ 3.65 ( 1,140

S 8.00{ 2.15 121 | 5.15| 2.20 132 5.30| 3.65|1,140| 5.50| 3.6 1,080

[ 7.45 1 2.11 112 | 5.15| 2.14 1194 9.15) 3.6 |1,080| 4.40| 3.65| 1,140

[ 45| 2.17 125 | 5.30 [ 2 14 119 | 7.50 | 3.65|1,140| 5.30| 3.6 1,080

[ 740 2.11 112 | 4.50 | 2.17 125 | 8.00| 3.55|1,020( 6.00| 3.6 1,080

[ ST, 7.30 | 2.14 119 | 4.55¢ 2.11 112 8.00f 3.55 (1,020 6.15{ 3.5 970

| N 7.40 [ 2.11 1121 450 2.19 130 | 5.40] 3.5 970 | 5.10 | 3.45 916

| 7.56 | 2.17 1251 5.10 § 2.11 12| 7.20| 3.35 810 | 6.15| 3.3 760

0. 8.00| 2.14 119 | 5.15| 2.19 130 | 7.40 | 3.25 75| 5.25( 3.2 670

) 8.30| 214 119 | 5.50 | 2.21 135 | 6.25 | 3.15 6251 6.15| 3.15 625

120l 7.30 | 2.19 130 | 4.451 2.19 130} 6.00 ] 3.1 580 | 5.00] 3.1 580

B 7.50 | 2.14 119 | 4.00} 2.21 135 | 6.15 | 3.05 540 | 6.30| 3.05 540

Mol 7.40 1 2.34 171 ] 4.10 | 2.94 472 | 7.10| 3.05 540 | 6.10 | 3.05 540

) L. 7.00f 2.89 436 | 5.45| 3.1 600 | 6.45 | 3.05 540 | 5.30 | 3.0 500

T 7.30} 3.35 840 | 5.00 ] 3.4 890 [ 8.00 | 3.05 540 ) 6.15 | 2.98 486

b ¥ 7.30] 3.5 990 | 5.45| 3.6 [1,100| 6.35 | 3.0 500 | 6.30| 2.98 486

18 ieneiienns 7.35 | 3.4 890 | 6.00 | 3.35 840 | 7.00 | 3.0 500 | 6.40| 2.98 486

1 e, 7.40 | 3.4 890 | 5.30| 3.3 790 ¢ 7.00 | 3.0 500 | 5.10 | 3.0 500

20, e 7.45 | 3.35 840 | 5.35§ 3.3 79 | 9.50 | 3.0 500} 6.30 | 3.0 500

b1 7.45 ) 3.3 790 | 5.20| 3.35 840 | 7.45| 2.98 486 | 6.20 | 2.98 486

22, 6.40| 3.55)|1,040| 6.00| 3.6 | 1,100} 7.00| 2.98 486 [ 6.00 | 2.98 486

b T 9.30| 3.65|1,160| 6.35{ 3.7 | 1,210 | 6.00| 3.0 500 | 6.201 3.0 500

. TR 7.451 3.75 1,260 | 5.30| 3.7 | 1,210 | 6.35 | 2.95 466 | 5.30 | 2.90 430

b T 7.30 | 3.75| 1,260 | 4.45| 3.9 | 1,430 | 5.50 | 2.90 430 | 6.00| 2.88 418

26..ceieannnn.. 7.50{ 3.9 (1,430 4.00 4.0 [ 1,540 6.40 | 2.85 309 ( 5.30 ¢ 2.85 399

97, 730 a2 |1'760| 520 46 | 2660 | 430 | 282 | 38| 6.20] 2.82| 380
F SN 730 | 4.6 20660 | 440 | 46 | 20660 |-oconi|orerioalonness | 600l 28| 368

P! 7.45| 4.6 [2,660| 5.30 | 4.5 | 2,450 | 5.30 | 2.80 368 | 6.40| 2.75 340

.| 7.45| 4.4 12,200 4.30| 4.4 (2,260 6.00| 2.75 340 6.10| 2.70 313

S IO 800 | 3:95|10530 | 5.30| 3.95 | 1530 boeerooolommnnleeesomelonaenaleerreea)eeonnes

May. June.
Day. AM P. M. AM P. M.
Gage | Dis- | ms. Gage | Dis- |ms Gage | Dis- G Dis-

Time. |y oio8? |onarge.| TIMe- [neight. charge.| Time- he]ﬁt' charge.| i [noight, (charge.

. 68 303 [ 6.00( 2.68 303 | 6.00| 2.8 368 | 6.05| 2.80 368

2.70 313 | 6.20 | 2.60 265 | 6.30| 2.8 368 | 5.15| 2.8 368

62 2751 5.00 | 2.55 244 | 6.20| 2.78 37| 6.15| 2.8 368

2.60 2656 | 7.50 | 2.52 231 6,30 2.72 324 | 5.50 | 2.70 313

2.50 223 | 5.50 | 2.45 204 | 6.00| 2.70 313 | 6.00| 2.62 275

2.50 223 | 6.30| 2.30 154 | 5.30| 2.60 265 | 5.00{ 2.62 275

2.32 160 | 6.00 | 2.40 186 | 7.25| 2.65 289 | 6.30 | 2.68 303

2.42 193 | 6.20] 2.45 2.52 231

2.48 216 [ 6.50 | 2.50 2.50 223

2.45 204 | 5.30| 2.40 2.48 216

2.45 204 | 6.00| 2.45 2.50 223

2.40 186 | 6.40{ 2.35 2.45 204

2.35 170 | 6.20] 2.30 2.42 193

2.32 160 | 5.45 | 2.30 2.32 160

2.32 160 | 5.50 | 2.25 2.30 154

2.30 154 | 6.30| 2.30 2. 2.28 148

2.30 154 | 6.00| 2.30 2 2.30 154

2.25 140 [ 6.10| 2.25 2. 2.28 148

2.30 154 { 7.10| 2.32 2. 2.30 154

2.32 160 | 6.00 ) 2.30 2. 2.2 140

2.35 170 | 5.40| 2.35 170 6.10| 2.30 1541 6.00 | 2.20 126

2.40 186 | 6.30| 2.38 180 6.10]| 2.25 1401 7.001 2.18 121

2.40 186 | 6.00 | 2.38 180 | 6.05 | 2.20 1261 6.45| 2.15 113

2.42 193§ 6.00( 2.45 204 | 6.05| 2.20 126 | 6.30| 2.12 105

2.48 216 | 5.55 | 2.50 223 6.00| 2.15 113§ 6.15| 2.15 113

2.52 231 6.15| 2.52 231 7.10| 2.15 113} 7.00| 2.10 100

2.52 231 | 6.00| 2.52 b3 O P P ceeao-l) 6,200 2,12 105

2.55 244 | 5.45| 2.60 265 | 7.30 | 2.12 105 5.45| 2.05 89

2.70 313 | 6.10| 2.72 324 7.10] 2.10 100} 6.10( 2.10 100

.eereennennn| 730 2.72 324 6.30 ) 2.78 357 | 6.55| 2.12 105 | 5,20 2.12 105

Y PO 6.30¢ 2.75 340 | 7.15| 2.78 k217 4 (RN RPN R PR PP E . -
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MISCELLANEOUS MEASUREMENTS.

133

Gage height, in feet, and discharge, m second-feet, of Clyde River at West Derby, vt., for

915—Continued.
November. December.
Day. AM. P.M. AM, P.M.

3 Gage | Dis- | m Gage | Dis- Gage | Dis- | m; G Dis-
Time. \y eight. |charge.| TI™®: [height. charge.] T0€- heizit. charge.| Time: heizi%. charge.
7.35 | 2.52 281 410} 2.50 223 | 7.25| 2.20 126 | 4.00 1 2.18 121
7.50 | 2.48 216 | 4.30; 2.48 116 | 7.45 | 2.20 126 | 7.30 1 2.18 113
8.15 | 2.45 204 | 4.40 ) 2.40 186 | 7.45| 2.20 126 | 4.00| 2.20 126
8.00 | 2.40 186 | 4.25| 2.38 180 | 7.00 | 2.22 1321 4.05) 2.20 126
6.45 | 2.35 170 | 4.45 | 2.32 160 | 8.00| 2.2 126 | 4.25) 2.25 140
6.50 | 2.32 160 | 4.40 1 2.30 154} 7.50 | 2.25 140 | 4.20] 2.22 132
6.20 | 2.32 160 | 4.25 1 2.30 154 | 7.35 ] 2.25 140 | 4.00) 2.25 140
.............. ceee-e.) 415 | 2.28 148 | 8.40; 2.28 148 | 4151 2.32 160
7.50 | 2.25 140 | 4.30 | 2.25 140 | 7.25 | 2.30 154 | 4.10 1 2.28 148
7.50 | 2.25 140 | 4.40| 2.25 140 | 7.15| 2.30 154 4.00] 2.30 154
6.35 | 2.22 132 4.25 | 2.20 126 | 7.15| 2.30 154 | 410 2.32 160
735 | 2.20 126 | 4.30 | 2.25 140 | 7.20 | 2.32 160 | 3.30 | 2.48 216
6.30 | 2.22 132 [ 4.10 | 2.25 140 7.25| 2.30 154§ 4.15| 2.30 154
................ eee--| 420 2.22 1321 7.40} 2.30 154 | 3.40 | 2.22 -132
7.35 | 2.20 126 | 4.15 | 2.15 13 { 7.15) 2.30 154 | 4.00] 2.20 . 126
16, e 7.20 | 2.12 105 | 4.30 | 2.15 113 | 815 2.22 1321 3.25| 2.2 126
Iy SO 7.30 | 2.20 126 | 4.40 | 2.15 1131 8.00; 2.20 126§ 4.10}) 2.20 126
L5 T .| 7.35 | 2.18 121 | 3.20 ] 2.00 78| 7.45| 2.20 126 | 4.15) 2.20 126
19. . ...all. 6.45 | 2.15 1131 4.00 2.15 113} 7.15| 2.20 126 | 4.05 | 2.18 121
200 ... 6.55 | 2.25 140 | 415 2.20 126 [ 7.30 { 2.20 1261 400 2.15 113
-1 O 7.00 | 2.25 140 | 4.00 ] 2.28 148} 7.30 | 2.20 126 | 4.85] 2.15 113
220t 6.50 | 2.30 154 | 4.00} 2.30 154 [ 8.15 | 2.12 1056 | 4.15| 2.10 100
. O, 8.55 | 2.38 180 | 3.00 | 2:38 180 | 7.15| 2.12 105 | 4.00| 2.08 96
b T 810 2.38 180 | 4.10] 2.38 180 { 7.35( 2.15 1131 3.40| 2.15 113
- TN 6.50 | 2.40 18 | 3.55] 2.38 180 | 8.15} 2.15 113 | 4.20| 2.10 100
.. 7.20 § 2.35 170} 4.25] 2.35 170 | 8.10 | 2.15 1131 3.30 | 2.12 105
b7 S, 6.50 | 2.30 1547 4.30] 2.28 148 | 7.45| 2.12 105 | 4.10( 2.20 126
P P 7.151 2.30 154 | 7.30 ] 2.18 121 { 7.50 | 2.22 132 | 4.35| 2.18 121
29, i 8.001 2.25 140 [ 400} 2.20 126 | 7.50 | 2.42 193 | 4.20| 2.50 223
30, i 8.05| 2.20 126 §| 4.20| 2.18 121 | 7.40 | 2.48 216 | 4.00 | 2.30 154
b1 SR PP, [P R R TN . 7.25 | 2.30 1541 4.00| 2.28 148

NorEe.—Discharge relation affected by ice about Jan. 12 to Feb. 13.

MISCELLANEOUS MEASUREMENTS.

Discharge measurements at points other than regular gaging sta-
tions were made during 1913 as shown by the following table:

Miscellaneous measurements in St. Lawrence River drainage basin in 1913,

s : Gage Dis-
Date. Stream. Tributary to— Locality. height.| charge.
Feet. | Sec.ft.

July 31 ( Black River...........| Lake Ontario.._....... Di}ﬁs Bridge, Port Leyden, | ¢15.0 166
Aug. 8.....@0..cieniiciioiieaead@0unnnaiiniiiii s 1 TN al4.5 20.1
Nov. 6 Black River canal ... .| 2 miles above Delta dam....|........ 72.5

(i3] PO« 1 SN 1 mile below Delta dam.....[........ 128

July 29 Forestport feeder . Hawkmsvﬂle, N.Y........ b0.80 262

Aug. 5.0 a0 e 0 e et b.82 247
4 prllwsy ¢ . Boomnlle, NeYeoeuonannnnn .54 18.7

Mar. 16 | SBouth Branch, Oswe- Taleville, N. Yeeovueoaaon.o. @2.50 | 2,520

gatchle River.
Aug. 27 ....doaiio il [ [\ BN L3 [ 8 13
Nov. 1|..... _d 1 S PR PR Ui [ TP HSPRI s 11 T 25.70 748

¢ Reference point on highway bridge.
bReference point near highway bridge.

¢ On Black River Canal.
d Tail race gage.
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Miscellaneous measurements of Beaver River at State Dam, N. Y., in 1912-13.

Date.

Hydrographer.

Dis-
charge.

Bk ok b OO0 CAD e et . i i i

Three-quar

q
443 inches

kb ok k. ok
S55555poppme
CRBBVRRIILSS




INDEX.

Page.
Accuracy of discharge measurements, degree

Acknowledgments to those aiding. . ... 15-16
Acre-foot, definition of.............. 10
Altmar, N. J., Orwell Brook near. . ......... 76-78
Appropriations, amount of . . _............... 5
Auburn, N. Y., Owasco outlet near. ........ 69-70
Ausable River at Ausable Forks, N. Y.... 102-104
Au Sable River at Bamfield, Mich........... 46-51
* near Lovells, Mich. . .................... 37-45
Authority for investigations................. 5
Bamfield, Mich., Au 8able River at......... 46-51
Barnes, R. 8., work of....................... 16
Beaver Bay at Beaver Bay, Minn_.......... 18-20
Beaver River at Statedam, N. Y........... 134

Black River at Davis Bridge, Port Leyden,

N Y e

at Felts Mills, N. Y.....................

at Port Leyden, N. Y
near Boonville, N. Y....................

Black Fiver canal (Lake Ontario basin),
above Deltadam, N. Y. ........

Black River spillway at Boonville, N. Y.... 133
Bolton Landing, N. Y., Lake George at... 104-107
Boonville, N. Y., Black Rivernear.......... 78-81
Black River spillway at................. 133
Brasher Center, N, Y., 8t. Regis River at... 97-98
Brasher Iron Works, N. Y., Deer River at.~ 98-100

Burchard, E. F., work of.................... 16
Burlington, Vt., Lake Champlain at....... 110-111
Cadys Falls, Vt., Lamoille River at....... 122-123
Canadice Lake outlet near Hemlock, N. Y... 68
Canfield, G. H., work of..................... 16
Cattaraugus Creek at Versailles, N. Y....... 55-57
Caughdenoy, N, Y., Oneida Riverat........ 71-72
Champlain, Lake. See Lake Champlain,
Cloguet River at Independence, Minn....... 24-26
Clyde River at West Derby, Vt......_.... 129-133
Cooperation, credit for....................... 15-16
Current meters, views of..................... 14
15
12-14
133

Deer River at Brasher Iron Works, N. Y ... 98-100
Definition of terms. . ....ocoeeaneeiaiaae.. 9-10
De Golyer, C. 8., workof.................... 16
Delta dam, N. Y., Black River canal above.. 133
Derby, Vi. See West Derby.

Dexter, Mich., Huron River at.............. 53
Discharge, definition of....................... 9
Discharge measurements, accuracy of........ 14-15

tables of, explanationof................. 12-14
Dog River at Northfield, Vt............... 119-121
Drainage basins, list of . . . eooeveeniiaiaaa. 8
East Creek near Rutland, Vt. ... 107-110
Basterly, W. 8., work of .ccceeenennn.. PO 16

Page.
Equivalents, list of .. ...ccoooeeeoiaiiiiiil 10-12
Erie, Lake. See Lake Erie.
Escanaba River near Escanaba, Mich........ 27
Felts Mills, N. Y., Black Riverat.... . 81-82
Field data, accuracy and reliability of .. L1415
Flat Rock, Mich., Huron Riverat........... 55
Forestport feeder (Black River canal) at
Hawkinsville, N. Y ............. 133
Fort Montgomery, near Rouses Point, N. Y.,
Richelieu River at........c....... 101
Freeland, Mich., Tittabawassee River at. 52
Gage heights, table of, explanation of... . 12-13
Gaging stations, viewsof. _......... 15
Geddes, Mich., Huron Riverat.............. 54
Genesee River at Jones Bridge, near Mount
Morris, N. Y. ooeiiianaaaanns 63-65
at Rochester, N. Y... 65-67
at St. Helena, N. Y... . 6062
near Mount Morris, N. Y................ 63-65
George, Lake.  See Lake George.
Grand River at Grand Rapids, Mich........ 34
Hartwell, 0. W,, workof............cccoa... 16
Hawkingville, N. Y., Forestport feeder (Black
Rivercanal)at.................. 133

Hemlock, N. Y., Canadice Lake outlet near. . 68
Horton, A. H,, workof...........ccviueeenn. 16
Huron, Lake. See Lake Huron.

Huron River at Dexter, Mich................ 53

at Flat Rock, Mich 55
at Geddes, Mich.................. 54
Independence, Minn., Cloquet River at...... 24-26
Investigations, authority for................. 6
8COPBOf e 6-7

Iron Mountain, Mich., Menominee River

Johnson, Vt., Lamoille River at........... 123-126
Jones Bridge, near Mount Morris, N. Y.,
Genesee Riverat................

Keshena, Wis., Wolf River at
Lake Champlain and tributaries, gaging-
station records on.............. 101-129
Lake Champlain at Burlington, Vt........ 110-111
Lake Erie, streams tributary to, gaging-sta-
tion records on.............o....
Lake George, N. Y., Lake George at..
Lake George at Bolton Landing, N. Y..... 104-107
at Lake George, N. Y......... . 104-107
at Rogers Rock, N. Y.._ .............. 104-107
at Sagamore (Bolton Landing), N. Y.. 104-107
Lake Huron, streams tributary to, gaging--
station records On................ 37-52
Lake Michigan, streams tributary to, gaging-
station records on................ 27-37
Lake Ontario, streams tributary to, gaging-
station recordson............... 60-86
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) Page. Page.
Lake Superior, streams tributary to, gaging- Richford, Vt., Missisquoi River near...... 126-129
station recordson.............. . 16-26 | Rochester, N. Y., Genesee River at... . 65-67
Lamoille River at Cadys Falls, Vt......... 122-123 | Rogers Rock, N. Y., Lake George at..... .. 104-107
at Johmson, Vi, .. .. ..ol 123-126 | Rouses Point, N. Y., Richelieu River near.. 101
Linden, N. Y., Little Tonawanda Creek at .. 58-60 | Run-off, depth in inches, definition of.. 10
Little Tonawanda Creek at Linden, N. Y.... 5860 terms used in expressing....... 9
Lovells, Mich., Au Sable River near......... 37-45 | Rutland, Vt., East Creek near.... . 107-110
Lutsen, Minn., Poplar River at........... .. 16-18 | Sagamore, N. Y., Lake George at.......... 104-107
Lyon, G.J.,work of. ... ... viiiiiiiiian 16 | St. Francis River basin, gaging-station records
Manistee River near Sherman, Mich..._...... 35-37 b 1 R
Massena Springs, N. Y., Raquette River at.. 94-96 | St. Helena, N. Y Genesee River at
Mathers,J. G.,work of...................... 16 | St. Lawrence Rlver, streams fributary to,

Meadowlands, Minn., Whiteface River below. 23-24
Menominee River near Iron Mountain, Mich. 28-29
Michigan, Lake. See Lake Michigan.

Miscellaneous measurements—
in St. Lawrence River basin........... 133-134
of Beaver River at State dam, N.Y..... 134
Missisquoi River near Richford, Vt........ 126-129
Montpelier, Vt., Winooski River at........ 114-116
‘Winooski Rivernear.................. 111-113
‘Winooski River (Worcester Branch) at. 117-119
Moose River at Moose River, N. Y.......... 82-84
Moose River (Middle Branch) at Old Forge,
1 PO PR 84-86
Morgan, J. H.,work of .« e e vvecunrcnnnnnnns 16

Mount Morris, N. Y., Genesee River near.... 63-65
Neopit, Wis., Wolf River (West Branch) at.. 32-33
Newton Falls, N. Y., Oswegatchie River

(East Branch)at..........o..... 87-89
Northfield, Vt., Dog River at.............. 119-121
Ogdensburg, N. Y., Oswegatchie River near.. 89-91
0ld Forge, N. Y., Moose River (Middle

Branch) at......eeeeevenencnn... 84-86
Ontario, Lake. See Lake Ontario,

Oneida River at Caughdenoy, N. Y......... 71-72
Orwell Brook near Altmar, N. J............. 76-78

Oswegatchie River near Ogdensburg, N. Y.. 89-91
Oswegatch.le River (East Branch) at Newton

Falls, N. Yooooioveeanaaao... 87-89
Oswegatchie River (South Branch) at Tale-
ville, N. Yoooeoniiiiiiaannns
Owasco outlet near Auburn, N. Y..
Peterson, B. J., work of ... .............. ..
Piercefield, N. Y., Raquette River at........ 91-93
Plattsburg, N. Y., Saranac River near....... 102
Poplar River at Lutsen, Minn_......... . 16-18
Port Leyden, N. Y., Black River at.. . 133
Price meters, views of . . c.o.iiiiniiiia... 14
Publications of United States Geological Sur-
vey on stream measurement. .. .. 6-9
how toobtain......coooiiveniinennnnn... 9
libraries and offices containing........... 9
Pulaski, N. Y., Salmon River near.......... 74-76
Raquette River at Massena Springs, N. Y... 94-96
at Piercefield, N. Y.....oovueeeeaman.n. 91-93
Redfield, N. Y., Salmon River near......... 72-74
Richélieu River at Fort Montgomery, near
Rouses Point, N. Y............. 101
near Rouses Point, N. Y................ 101

gaging-station records on....... 87-133
St. Louis River near Thompson, Minn...... 20-22
St. Regis River at Brasher Center, N. Y..... 97-98
Salmon River at Stillwater Bridge, near
Redfield, N. Y. 72-74
near Pulaski, N. Y... 74-76
near Redfield, N. Y.......... 72-74
Saranac River near Platmburg, N.Y. 102
Scope of investigations........... 5-6
Second-foot, definitionof..._........... 9-10
Second-feet per square mile, definition of. 10

Sherman, Mich., Manistee River near...

Sould, 8. B.,workof.................
State dam, N. Y., Beaver Riverat..........
Stevens Branch, near Montpelier, Vt.,
‘Winooski River above......... 111-113
Stillwater Bridge, near Redfield, N. Y.,
Salmon Riverat................ 72-74
Stream measurements, accuracy of....... ~. 14-15
publications on, by United States Geo-
logical SUrvey....cecceceeueannen 6-9
how toobtaln.............. 9
libraries and offices containing. . 9
Superior, Lake. See Lake Superior.
Tables, explanation of.................cc.... 12-14
Talcville, N. Y., Oswegatchie River (South
Branch)at....o.oeeeiiiiiaaanon
Terms, definitions of....... PO,
Thompson, Minn., 8t. Louis River near. .... 20-22
Tittabawassee River at Freeland, Mich...... 52
Tonawanda Creek. See Little Tonawanda
Creek.
Versailles, N. Y., Cattaraugus Creek at...... 55-57
‘Walters, M. I., work of .. ............. 16
‘Weber, Frank, work of...._................. 16
‘West Derby, Vt., Clyde Riverat.......... 129-133
Winooski River above Stevens Branch, near
Montpelier, V. ............... 111-113
at Montpelier, Vt.........coecveean.... 114-118
‘Whiteface River below Meadowlands, Minn. 23-24
‘Wolf River at Keshena, Wis._.............. 29-31
Wolf River (West Branch) at Neopit, Wis... 32-33
‘Wood, B.D.,workof.............o......... 16
‘Worcester Branch of Winooski River at
Montpelier, Vt. .. ............. 117-119
‘Work, subdivision of..... .. ... 16



